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ON’T get a notion that size 
and boldness mean everything 
in an ad. 

If you had an ad in 40-foot letters 
from end to end of the Chinese wall, 
it would be simply tremendous 


greatest on earth. 

But it wouldn’t help sell your goods 
—that is what ads are for. 

Some machinery advertisers don’t 
recognize the value of the best and 
most conspicuous place in the world 
for their particular kind of ad—the 
place where the most machinery 
buyers see it. 

The space is not for sale !—-rented 
at $100 per week. 

You are looking at it now. 
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Some years ago the General Manager of a big railroad was in con- 


sultation with the Grief Committee of the Train Men. One of the latter 
became exasperated and proceeded to take the old man down, “I remember,” 
said he, “ when you were a hostler in a livery stable.” “So I was,” answered 


the official, ‘‘ aud / was the best hostler in Chicago.” 


There are a great many lathes made in this country, we make many 
ourselves —this is the best lathe, in every way, that we know how to build. 
Mechanics who are using it do not hesitate to say that it is the very best 


lathe made. 
This is a business lathe. It is built to do heavy, hard work, and is so 
constructed as to do it with the least loss of time or effort. 


It has many new features, but every part has been re-designed with one 


end in view—work. 


The most work in the least time—that’s what we aim for. 


SR AAUAAGARAAAA AAAS 
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To Engineers & Contractors. 


+ A + 


Sealed Proposals for furnishing the materials and 
performing the labor required for the installation 
of engines and other work to be donein the Elec 
tric Light Station of the St. Lawrence State Hos 
pital at Point Airy. near Ogdensburg, N. Y., may 
be sent by mail or delivered in person up to twelve 
o’clock noon, Friday, October 9, 1896, to Georg 
Hall, President of the Board of Managers of the 
St. Lawrence State Hospital, Ogdensburg, N.Y., at 
which time and place the Board of Managers will 
receive and open all proposals 

Parties bidding for this work must be persons o1 
firms actually engaged in the manufacture of steam 
engines and electric light work and able to refer 
to work of a similar character performed by them 
elsewhere 

Proposals must be for the whole work and must 
be accompanied by bonds of two sureties guarat 
teeing the faithful execution of the offerif ac 
cepted 

Plans and specifications may be seen and forms 
of proposals obtained at the office of I. G. Pe rry 
Architect, at the Capitol in Albany, N, Y., and at 
the office of William J. Akin, Assistant Building 
Superintendent, at the Hospital 

The Board of Managers reserve the right to re- 
ject any or all bids, as they may deem for the best 
interests of the State 


GEORGE HALL, President. 
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GAGES. 
brown & Sharpe Mfg. Co., Providence, R. I 
Coffin & Leighton, Syracuse, N. Y. 
Pratt & Whitney Co., Hartford Conn. 
Wyke & Co.. J., East "Boston, Mass. 


GEAR CUTTERS. 
Brown & Sharpe Mfg. Co., Providence, 
Gould & Eberhardt, Newark, N 
Grant Gear Works, Boston, Mass. 
Hill, Clarke & Co., Boston, Mass. 
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Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Whiton Mach. Co., D. E., New London, Conn 


GEARS. 
Bilgram Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant Gear Works. Boston, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York. 


GRAPHITE. 


Dixon Crucible Co., Joseph, 


GRINDING AND POLISHING 
MACHINES 


Besly & Co., Chas. H., Chicago, III. 

Brown & Sharpe Mfg. Co.. Providence, R. L 
Builders Iron Foundry, Providence. R. I. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co.. New York 

Hill, Clarke & Co., Boston, Mass. 

Landis Bros., Waynesboro, Pa. 

Norton Emery Wheel Co , Worcester, Mass. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co, Inc.. Wm, Philadelphia, Pa. 
Strelinger & Co. Chas. A . Detroit, Mich. 
Wells Bros. & Co., Greenfield, Mass. 


Boston, Mass. 


R. 1, 





New HAVEN Mee. Co. a4 





manufacturers of 


IRON WORKING MACHINERY, 


Planers, Lathes, Slotters, etc. 
CATALOGUE AC, 


COMBINED DRILL AND COUNTERS 
FOR CENTERING LATHE WORK. 


.SLOCOMB& CO 
VIDENCE,R.1. U.S.A, 











Jersey City. N. J. 





Caliper Squares 


Metric 





Any style or Graduation. 5 sizes, 
and Vernier System. 


WARRANTED ACCURATE. 
Send for Catalog and Special Prices to 


E. G. SMITH, Columbia, Pa. 





Power Presses 


and General Line of Machine 
Shop Tools. 


Hill, Clarke & Co. 


160 Oliver St., BOSTON. 


16 8. Canal St., Chicago. 


LATHES 


and Genera! Line of Ma- 
chine Shop Toois. 


Hill, Clarke & Co. 


160 Oliver St., Boston. . 
16S. Canal St., Chicago 


Screw Machines 


and General Line of Machine 
Shop Tools. 


Hill, Clarke & Co. 


160 Oliver St., BOSTON. 
16S. Canal St., Chicago. 











We manufacture a complete line of 3 


DRILLS 


for light work, one or more SPINDLES, 3 
hand or automatic feed, of thorough work- 
manship and strictly uptodate. - : 3 
Prompt delivery on regular styles, : 
w New Catalogue on application, : : 


DWIGHT SLATE 
MACHINE CoO...... 


HARTFORD, CONN 








GRINDERS, CEN TER. 


Barker & Co. Wil ncinnati, O 

Dian Ma ( Pi ence. R. |] 

Trump Bros Mact ne Co,. Wilmingto1.. De 
GRINDING MACHINE, COCK. 

Foote, Barker & Co, Cleveland, O 


GRINDING MACHINE, CUTTER. 


Brown & Sharpe Mtg. Co., Providence, R. 1. 

Cincinnati Milling Machine Co, Cincinnati. O 

Davis & Egan Machine Tool Co., The, Cincin 
nati, O 

Dawson & G vin, ¢ ayo, 1) 

Diam Ma © ¢ Pr ‘ e, R. I 

Foote, Barker & Ce ( ‘.) 

Garvin Mac e ( Ne Ww Ye 

Hill. Clarke & ( >, Be voor © = iss 

Norton Emety Wheel Co., Worcester, Mass 

Pratt & Whitney Co., Hartford, Conn 


Prentiss To , New York 


GRINDING MACHINES, UNIVERSAL. 


& Supply ¢ 


Brown & Sharpe Mfg. Co.. Providence, R. |, 
Diamond Machine Co., Providence, R 
Landis Bros... Waynesboro, Pa 

HACK SAWS. 
Besly & Co.. Chas. H., Chicago, Ill 
Montgomery & Co., New York. 
OQ &C. Co, Chicago. Ill 
Stover Novelty Works, Freeport, Ill 
Strelinger & Co., Chas. A., Detroit, Mich. 


HAMMERS, ge 


Bliss Co., E Brook 

Lung & Allstz ae Co., 
Miner & Peck Mfg. Co 
Mossberg & Granville 

Mass. 

Pratt & Whitney Co., 
’rentiss Tool & Supply 
Stiles & Fladd Press Co., 
Stiles & Parker Press Co 


HAMMERS, POWER. 


Bremer Machine Co, G. J., 


lvn, N.Y 

Hamilton, O 

New Haven, Conn 
Mfg. Co., Attleboro, 


Hartford, Conn. 
Co., New York 
Watertown. N. ¥ 
. Brooklyn, N. Y. 


Kalamazoo, Mih. 


Hill, Clarke & Co., Boston, Mass 
HANGERS. 

Coshocton F« moon eg . Coshocton, 0 

Pryib p New York 

balioes & Co., Inc., Wm., Philadelphia, Pa. 


HOISTS. 


Harrington, Son & Co., E., Philadelphia, Pa 

Maris Bros., Philadelphia, Pa 

Sellers & Co., Inc., Wm , Philadelphia, Pa 
HYDRAULIC MACHINERY. 

The Watson-Stillman Co., New York, 
INJECTORS. 

Hayden & Derby Mfg. ¢ New York 

Penberthy Injector Co., Detroit, Mich. 

Sellers & Co... Inc.. Wm., Philadelphia, Pa. 


JACKS, LEVELING. 
Newark Machine Tox i 4 

KEYWAY CUTTER. 
Baker Bros., Toledo, OU. 


LATHES (see also Turret Lathes). 


»., Newark, N. J. 


Barnes Co., W. F. & John, Rockford, Ill 

Blaisdell & Co., P., Worce ster, Mass 

Bradford Mill Co., The, Cincinnati, O 

Brown & Sharpe Mfg. Co., Providence, R. L. 

Bullard Machine Tool Co., Bridgeport Conn, 

Davis & Egan Machine Tool Co.,, The, Cincia 
nati, O. 

Dawson & Goodwin, Chicago, I] 

Diamond Machine Co , Providence, R. I 

Dietz, Schumacher & Bove, Cine innati, O 

Fay & Scott, De xter, Maine 

Fifield Tool Co.. Lowell, Mass 

Fitchburg M: ichine Works, Fitchburg, Mass. 


Nashua, N. H 
Newark. N. J 


Flather & C 
Gould & E beri ardt, 


Harringt« wn & Co.. E., Philadelphia, Pa 

Hendev Machine Co.. Torrington, Conn. 

Hill. Clarke & Co, Boston, Mass 

Lodge & Shipley Machine Tool Co., Cincia- 
nati © 

Met —_ J. 1., New York 

McFadden Co., P ye Pa 

New Doty Mfe. Co. Ja ville, Wis 

New Haven Mfg. Co Nev w Haven, Conn. 

Niles Tool Works Co., Hamilton, O 

Niles Tool Works Co.. New York 

Pratt & Whitney Co., Hartford, Conn 

Prentiss Tool & St pply Co,, New York 

Reed Co., I I Gop ey Mass 

Sebastian Lathe Co.. Cincinnati, O. 

Sebastian-May Co. Sidnev, O 

Sellers & Co., Inc... Wm., Philadelphia, P+, 


Seneca — Mfg. Co. Seneca Falls, N. ¥. 
Stark John, Boston, Mass 
Porrineto "Mfg Co, Torrington, Conn 


LAUNDRY MACHINERY. i 
MACHINISTS’ TOOLS AND SUPPLIES. 


olun bia 





Ltd., London and Birmingham. 
Berlin, Germany. 


Chas. Churchill & Co., 
Schuchardt & Schutte, 


Machinists’ Su PRY <o.. Saneeee 
Montgomery & ¢ New Ve 

Patterson, Gottfried & Hunter, Ltd, New 
York 

Sawver Tool Co... Athol, Mass 

Standard Tool Co., Athol, Mass 
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MILLING ATTACHMENT. 


Adams Co., The. Dubuque. lowa 


MILLING CUTTERS. 


Brown & Sharpe Mfg. Co.. Providence. R. 1 

Cincinnati Milling Machine Co., Cincinnati, O. 

Erlandsen, J.. New York. 

Garvin Machine Co., New York. 

Reinecker, J. E., Chemnitz-Gablenz, 
many. 


MILLING MACHINES. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Clough, R M., New Haven, Conn ; 

Davis & Egan Machine Tool Co., The. Cincir- 
nati, O. 

Forbes & Co., W. D., Hoboken. N. J 

Garvin Machine Co., New York, 

Hill, Clarke & Co., Boston, Mass. 

McCabe, }. J., New York. 

Newton Mach. Tool Works, Philadelphia Pa. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co . New York. 

Ott, Mergenthaler & Co., Baltimore, Md. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York 

Reed Co., F. E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadelphia. Pa. 

Waterbury-Farrel Foundry & Machine Co. 
Waterbury, Conn, 


MOTORS, ELECTRIC. 
Crocker-Wheeler Electric Co., New York 
Dallett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., New York. 

NEEDLE WIRE. 

Abbott, Wheelock & Co., Boston, Mass. 


PACKING. 
Central Packing Works, Philadelphia, Pa 
Jenkins Bros., New York 
Johns Mfg. Co., H. W., New York. 
PAINTS, FIRE-PROOF. 


Johns Mfg. Co., H. W., New York, 
PATENT ATTORNEYS. 


Bacon, L. Seward, Washington, D, C. 

Bates, H. H., Washington, D. C. 

Dyer & Driscoll, New York. 

Wedderburn & Co., John, Washington, D. C 


PATTERN LETTERS. 
Montgomery & Co, New York. 
Wells, Heber, New York. 

PERFORATED METALS. 
Harrington & King 

Chicago, II]. 

PHOSPHOR BRONZE. 

Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa, 

PIPE, BENT. 


National Pipe Bending Co., New Haven, Conn. 


PIPE CUTTING AND THREADING 
MACHINES, 


Armstrong Mfg. Co., The, Bridgeport, Conn 
Curtis & Curtis, Bridgeport, Conn. 

Dawson & Goodwin, Chicago, Ill. 

— & Harvey Machine Co., Baltimore, 


Getl- 


Perforating Co., The, 


1a, 

Hill, Clarke & Co., Boston, Mass. 

National Machinery Co., Tiffin, O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. & Co, Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mas: 
PIPE FITTINGS. 

Kelly & Jones Co., The, New York. 
PLANER CENTERS. 


Fay & Scott, Dexter, 
PLANERS. 


Betts Machine Co., Wilmington, Del, 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Dawson & Goodwin, Chicago, I11. 

Detrick & Harvey Mach. Co., Baltimore Md. 

Fitchburg Machine Works, Fitchburg, Mass, 

Flather & Co., Nashua, N. H. 

Garvin Machine Co., New York. 

Gray Co., G. A., Cincinnati, O. 

McCabe, J. J., New York. 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co, Hartford, Conn 

Prentiss Tool & Supply Co., New York. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Wilson, W. A., Rochester, N. Y. 


POLISHING WHEELS. 


Builders Iron Foundry. Providence, R_ I. 
Diamond Machine Co,, Providence, R. I 


PRESSES, DIES, ETC. 
Adt & Son, John, New Have 
Bliss Co., E. W., Brooklyn, 
nm ae Co., G. J.. Kalamazoo, Mich 
*erracute Machine Co.. Bridge 
McCabe, J. J.. New York. a 


Maine, 


n, Conn. 
fe # 





© 


IS THERE ANYTHING BETTER 
FOR HIM? 

Is there anything that your boy—whether 
he be seven or seventy years old—would like 
more than a SET OF TOOLS, not toys, but 
first-class tools ready for use. Wouldn’t it 
be an advantage to have a good Set of Tools 
in the house ? 

We manufacture and sell Tools. Our 
catalogue (sent for stamp) tells all about Sets 
of Tools, Tool Chests and Work Benches, 
at all prices. 


CHAS. A. STRELINGER & CO., 


98 to 110 Bates Street, Detroit, Mich. 


Plain Miller 














Adapted to the 
requirements of 
m 


Machire snof. 





og q 
+ + 
ep ! as 





o- P” 
Setetetetettettnde 


Description and Illustrations 
for the asking. 


W. D. FORBES & CO,, 


HOBOKEN, N.,J., U.S.A. 
1302 Hudson Street. 





ES IMPROVED END GRADUATED 
HARDENED MACHINISTS SCALES 


i a a 


1 J.WYKE2 &CO. 


SEND FOR DISCRIPTIVE LISTS TO 


F NISTS TOOLS 
J.WYKE &CO MFRS IE MACHIP BOSTON MASS. 








Foot Power Lathes eee 
Electrical and Experimental 
f Work Cecsemttee, 
Tool Makers 
and General 
Machine Shop 
Work. 
ee. 
Elegant in De- 
pea Pi Lathe 
Book. 











W.F.& Jno. Barnes Co. 325,88") fi- 
England, Chas. Churchill & Co., Ltd. London, E.C. 


PRESSES, DIES, ETC.—Continued. 


Mossberg & Granville Mfg. Co., Attleboro, 
Mass. 

New Doty Mfg. Co., Janesville. Wis. 

Stiles & Fladd Press (‘o., Watertown, N. Y. 

Stiles & Parker Press Co.. Brooklyn, N. Y. 

Toledo Machine & Tool Co., The, Toledo, O. 


PUMPING MACHINERY. 


Deane Steam Pump Co., Holyoke. Mass. 


PUNCHES AND SHEARS. ‘ 


Bliss Co, E. W.. Brooklyn, N. Y. 

Bremer Machine Co., G. J., Kalamazoo. Mich, 

Buffalo Forge Co.. Buffalo. N. Y 

Davis & Egan Machine Tool Co., Cincinnati,O. 

Long & Allstatter Co , Hamilton, U. 

McCabe, J. J., New York. 

Mossberg & Granville Mfg. Co., Attleboro, 
Mass. 

New Doty Mfg. Co., Janesville, Wis. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 

Watson-Stillman Co., The, New York. 


RAW HIDE. 


New Process Raw Hide Co., Syracuse. N. Y. 


REAMERS. 


Cleveland Twist Drill Co., Cleveland, O, 

Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 

Ott. Mergenthaler & Co., Baltimore, Md 

Pratt & Whitney Co., Hartiord, Conn. 

Wiley & Russell Mfg. Co., Gree .field, Mass. 


RIVETING MACHINE. 


Adt & Son, John, New Haven, Conn. 


ROCK DRILLS. 


Rana Drill Co, New York. 


ROLLING MILLS. 
Mossberg & Granville Mfg. Co., 
Mass. 


ROOFING ASBESTOS. 
Johns Mfg. Co., H. W., New York. 


RULES, GRADUATED STEEL. 


Coffin & Leighton, Syracuse, N. Y 

Darling, Brown & Sharpe. Providence, R. 1- 
Sawyer Tool Co., Athol. Mass 

Standard Tool Co., Athol, Mass. 

Wyke & Co., J., East Boston, Mass. 


SAWS. 
Q. & C. Co., Chicago, Il. 
SAWING MACHINES, METAL. 
Q. & C. Co., Chicago, Il. 
SCHOOLS. 
Columbia University, New York 
International Correspondence Schools, Scran- 
ton, Pa. 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE, 
Cleveland Machine Screw Co., Cleveland, O. 
Flather & Co., Nashua, N. H 
McFadden Co., Philadelphia, Pa. 
Worcester Machine Screw Co., 
Mass. 


SCREW PLATES. 
Machinists’ supply Co., Chicago, Ill. 
Reece, Edw. J., Greenfield, Mass. 
Wells Bros., Greenfield, Mass. 
Wilev & Russell Mfg. Co., Greenfield, Mass: 
Wilkinson Co., The, Chicago, II. 
SCREWS. 
Cleveland Machine Screw Co., Cleveland, O. 
Worcester Machine Screw Co., Worcester, 
Mass. 


SEPARATORS, STEAM. 


Keystone Engine and Machine Works, Phila- 
delphia, Pa. 


SHAFTING, ETC. 


Coshocton Foundry Co., Coshocton, O. 

Cumberland Iron & Steel Shafting Co,, Cum- 
berland, Md. 

Pryibil, P.. New York. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SHAPERS, 


Betts Machine Co., Wilmington, Del. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Dawson & Goodwin, Chicago, Il. 

Fitchburg Machine Works, Fitchburg, Mass. 

Flather & Co.. Nashua, NH. 

Fox Machine Co.. Grand Rapids, Mich. 

Garvin Machine Co.. New York. 

Gould & Eberhardt, Newark, N. J. 

Hendey Machine Co., Torrington, Conn. 

Hill, Clarke & Co. Boston, Mass. 

McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 


Attleboro, 


Worcester, 





Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
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SHEARS, ROTARY. 
Bethlehem Fdy. & Machine Co., 
lehem, Pa. 


SIGHT FEED LUBRICATORS. 
Kelly & Jones Co., The, New York. 


SLOT TERS. 
Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Ott. Mergenthaler & Co., Baltimore, Md 
Toledo Machine & Tool Co., The, Toledo, O. 


STEEL. 


Abbott Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
fones & Co., B. M., Boston, Mass. 
McFadden Co., Philadelphia, Pa. 


STRAIGHTENING MACHINES. 


Luscomb Machine Co., F. W., New Bedford, 


ass. 


TAPS AND DIES. 


Mc Fadden Co., Philadelphia, Pa. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Wilkinson Co., The, Chicago, III. 


THREADING MACHINES. 
Webster & Perks Machine Tool Co., Spring- 
field, O. 


TOOL HOLDERS. 
Armstrong Bros.’ Tool Co., Chicago, IIL. 
Gould & Eberhardt, Newark, N. J. 


TRAMWAYS, OVERHEAD. 
Coburn Trolley Track Mfg. Co., 
Mass. 


TUBING, FLEXIBLE. 


Almond, T. R., Brooklyn, N. Y. 


TURRET LATHES (Screw Machines). 


Bradford Mill Co., The, Cincinnati, O. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Cleveland Machine Screw Co., Cleveland, O. 

Uavis & Egan Machine Tool Co., The, Cincin- 
nati, O 

Dawson & Goodwin, Chicago, Il. 

Garvin Machine Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

— & Lamson Machine Co., Springfield, Vt 
»dge & Shipley Machine Tool Co., Cincin- 
nati, O. 

McCabe, J. J.. New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York, 

Warner & Swasey, Cleveland, O. 


VALVES. 
Jenkins Bros., New York. 
Kelly & Jones Co., The, New York. 
VENTILATING FANS. 
Backus Water Motor Co., Newark, N. J. 
Buffalo Forge Co., Buffalo, N. Y 


South Bett- 


Holyoke, 


Sturtevant & Co., B. F., Boston, Mass, 
VENTILATORS. 

Pancoast Ventilator Co., Philadelphia, Pa 
VISES. 


Hill. Clarke & Co., Boston, Mass. 
McCabe, J. J., New York 

McFadden Co., Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Place Machine Co., George, New York. 
Strelinger & Co., Chas. A., Detroit, Mich, 
Wilkinson Co., The, Chicago, III. 
Wyman & Gordon, Worcester, Mass, 


WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


WIRE MACHINERY. 


Adt & Son, John, New Haven, Conn, 
Goodyear, 5. W., Waterbury, Conn. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Waterbury Machine Co., 


WIRE ROPE, IRON AND STEEL. 
Trenton Iron Co., The, Trenton, N. J. 
WOODWORKING MACHINERY. 


Barnes Co., W. F. & John, Rockford, III. 
A. Fav & Egan Co., Cincinnati, O. 

Pryibil °., New York. 

Seneca Falls Mfg. Co., Seneca Falls, N. Y. 


WRENCHES. 


Machinists’ Supply Co.. Chicago, 


Waterbury, Conn. 











BOLT CUTTERS, POINTERS, HEADERS, 
NUT TAPPERS, NUT MACHINES, 








MACHINE 





The National 
Machinery Company, 





BOLT ao NUT 


Write for Catalogue A 
and Prices. 


UPSETTING AND BENDING MACHINERY, 
WASHER MACHINES, 
WIRE NAIL MACHINERY, 
HAND AND AUTOMATIC SPIKE 
MACHINE S. 


RY. 








Tiffin, Ohio. 


Me CAR LINK AND PIN MACHINERY. 





Smoothbore 
Rangers. 


E 


Our boxes are reamed on a special machine which 
leaves the bearing exceedingly smooth and very 
accurate 
six months 
guaranteed. 


They hold sufficient oil for three to 
Durability and good workmanship 


ay 





THIS SLIDING HOOK POST HANGER is adjustable in 
all directions—in and out, upanddown. We have 
it in assorted sizes of diameterand reach. Hangers 
of all styles a specialty. We carry large stocks 
for immediate shipment. Don’t make hangers. It 
doesn’t pay. Get our booklet and discount and 
see for yourself. 

NEAT DESIGNS. CORRECT PROPORTIONS, 
ACCURATE WORKMANSHIP. 
5i2 to 524 West 4ist Street, 
P. PRYIBIL, ae toe 
Pryibil, Newyork.” 


Telegrams ‘ ABC Code used, 


PATENT 
COMPRESSION 


FLANGE 
COUPLING. 


SHAW 


SIMPLE. 
POWERFUL. 
RELIABLE. 





Patterson, Gottfried & Hunter, 


LIMITED. 


Machinery, Metals, Hardware, Tools & Supplies. 
146 Centre Street, New York. 


Agents in all the Principal Cities of the 
United St>tes. 





How to Save Money in 
Blacksmith Shops. * »* 
By ORVILLE H. REYNOLDS. 


~ FLLUSTRATED pamphlet showing opera- 

tions done by dies and formers by means 

of bulldozer and helve hammers. Ought to be in 

the hands of every foreman blacksmith Pub- 
lished by LOCOMOTIVE ENGINEERING, 

Price 25 cents 256 Broadway, New York. 


om 
- 








EsSTABLIsS HED 


iisGaca. 


A GOOD 





JOHN 


New Ha 


Manufacture Aut. Wire 


ADT 


& SON 





ven, Conn. 


Straighteners and Cutters 


STRAIGHTENING AND CUTTING ACCURATELY TO LENGTH 


TONS OF WIRE PER DAY, FROM } 
Also ELASTIC ROTARY BLOW 


J-32 in. DIAMETER. 


RIVETING MACHINES, heading 
5 seconds, from 5-8 in. to 


Write for information 


F. B. SHU 


DOWN TO 


in. 
rivets in 3 to 
J-32 in. diameter. 

and Red Cat. No. 66. 

STER, Prop. 





OWER PRESSES, 


Punches and Shears, Re- 


“ ducing, Forming and Flar- 
« ing Rolls, Power Hammers 
“ and Forging Machines. 


@ DIES AND SPECIAL MACHINERY, 
GODFREY J. BREMER 
MACHINE CO. Kalamazoo, Mich. 


Write for Catalogue “A” and Price-list. 





IMILLING-CUTTERS, 
Yi \ Cm} i mq, 


EN. 


. < 


-ERLANDS 
172 CENTRE ST NEV 


SEND FOR ATA ye 


he 
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Engineers and Builders. 





N lies 








PLEASE MENTION THIS PAPER WHEN 


100! Works Co. 
MACHINE TOOLS. 


WRITING. 


Hamilton, 0.,U.S. A. 


Main Office and Works. 


Branches: New York, Boston, Chicago, 
Philadelphia, Pittsburgh. 


All Types and Sizes. 











THE G. x GRAY CO., CINCINNATI, 


These machines may be seen at fo flo owing places: 


J. A. FAY & EGAN CO., 34 South Canal Street, CHICAGO, 

STRONG, CARLISLE & TURNEY CO., 193 Bank Stree ot, CLEVELAND, 0. 
ELA KINSEY & CO., 331 West Fourth 'Stre et, CINCINNATI, 

THOS. K. CAREY & BROS. CO., %6 Light Street, BALTIMORE, MD. 
J.J. McCABE, 14 Dey Street, NEW ge oy Ae 

SCHUCHARDT & SC HUTTE, BERLIN, C. 


CHAS. CHURCHILL & CO., LTD., LONDON a BIRMINGHAM, England. 


ew 








So 











NEW YORK, 97 Chambers st. 


it pe R.1.,U-S.A. 

Best Arcade File Works |: tect 

EDS aor enere @ douvenir 

7 QS i: the WHOS pa Reiter cor rues. § ie es 
Money in ny - Y. Office. 





Shaping, Slotting and Shearing Machines. 

Emery Hydraulic Testing Machines. 

Lathes for Screw Cutting and Turning. 

Lathes for Wheel and Axle Turning. 

Electric and Power “Jib” and “ Traveling” Cranes, 
Riveting, Punching and Planing Machines. 
Shafting, Pulleys, Couplings, etc., etc. 


WILLIAM SELLERS & CO. (Incorporated) PHILADELPHIA, PA. 





A STRAIGHTENING MACHINE 


That will straighten finished drills, taps, reamers, shafts or spindles which 
have become crooked by hardening, key-seating or accident. Always ready 
to use and will save its cost ina short time. Three sizes. 

Write us for Descriptive Circular No. J} and Prices. 


F, W. Luscomb Machine Co., New Bedford, Mass. 


DAWSON & GOODWIN, — 


CELICAGO, IITs. 


IRON AND BRASS WORKING 
MACHINERY. 


Engine Lathes, Metal Planers, Drill Presses, 
Screw Machines, Metal Shapers, Milling Machines. 


WRITE FOR CATALOGUE AND PRICES. 















“Every machine running in your works is a monu- 
ment to your intelligence or ignorance—a money maker 


or a money eater. 

The Flat Turret Lathe will do nearly all of your lathe 
work under 2 inches in diameter and less than « inches 
long. It will save $1,000 to $1,500 over lathe work, anu 
$400 to $600 over any other turret machine. Sold on 
guarantees. Our own represent: atives will call on re 
quest. “Rapid Lathe Work” sent free. 


AAA 


JONES & LAMSON MACHINE Co, 
Springfield, Vt. 


™ ACME 


== Machinery Co. 













MANUFACTURERS C OF . 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, Cutting from 
1-8 in. to 6 in. diam. 


ALSO SEPARATE 
HEADS AND DIES. 


Che Deane OF HOLYOKE. 
STEAM PUMPS 


FOR EVERY 
SERVICE. 











Boiler Feed Pump. 
DEANE STEAM PUMP CO. 
HOLYOKE, MASS. 


Boston. Chicago. 


New York. 
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Eccentric Rod Construction. 


BY C. O. GRIFFIN. 


The accompanying sketch shows what 
is, to the extent of my knowledge and be- 
lief, the cheapest construction for eccen- 
tric or other similar rods, and at the same 
time it is entirely satisfactory in service. 
If there is any objection to it I have never 
been able to find it. 

The rod proper is made from round 
bar stock, without any forge work what- 
ever. At the left-hand end, where it en- 
ters the boss on the eccentric strap, it is 
turned to the largest even size which the 
stock will hold up to. The shoulder a at 
the right-hand end, is likewise made as 
large as the bar will allow, and the taper 
between the two ends provides an appro- 
The eye is 
held together with studs 


priate shape a simple cast 


affair in halve Ss, 


little wrinkle connected 


with their use for this purpose which is 


There is one 


essential to success: If the pins be put in, 
as might be inferred from the sketch, the 
alternate pull and thrust will inevitably 
work them To avoid this, drill 
and ream the holes with the rod firmly 
Then take the rod 
out of the sockets and insert a disk of paper 


loose. 


bottomed as shown. 


washer of 
the 


in the hole, or 
under the 
together again. 
slight offset, and the taper of the pin 
gives a key draft, drawing the parts to- 
With this plan there is no trouble 


put a 
and 
This gives the holes a 


paper 


shoulder, put parts 


gether. 














and having a socket into which the end 
of the rod enters. If the designer wants 
some “fancy” work, he may make the 
castings of brass and polish them all over; 
but if he wants the best construction he 
will use cast iron, and if the end be painted 
it will do its work as well as though pol- 
ished—in fact, I had the 
of this detail this 
mented upon more times than any equally 
simple detail that I ever devised. Wear 
may be taken up by filing the joint, or 


have neatness 


made in way, com 


paper may be inserted in the joint before 
boring the hole. 

The rod is held in place in the sockets 
by Pratt & Whitney taper pins, as clearly 
shown. These pins may be bought in 
quantities like set screws, together with 
suitable reamers, and they form a means 
of connecting many parts together whose 
cheapness and neatness are not half ap 
preciated. 


with the pin getting loose. Just why 
would be hard to put in words, though 
every mechanic can feel the reason. The 
offset of the holes need not be large 
the thickness of paper giving the same 
key effect that a quarter of an inch cleat 
ECCENTRIC ROD CONSTRUCTION 


ance would do. Of course, the same effect 
can be obtained by filing opposite sides of 
the 
The essential thing is the key draft. 

I would like to ask why this construc 


holes in socket and entering piec« 


tion could not be used on the numerous 


rods about a Corliss valve gear, with a 


decided saving in cost. The ready answer 


will probably be that some provision for 


adjustment is necessary in these rods 


So far as the eccentric and reach rods are 
concerned, I can see no reason why they 
cannot be made to the correct length as 
well as similar rods on other 
Adjustment for the 


necessary; but why cannot this be secured 


engines 
valves is, of course, 
by a simple pinch grip of the rock arm on 
the valve spindle, and with a saving over 
the present keyed-on style? The adjust- 
ment of the dashpot drop rods could be 
obtained by a sliding pinch grip between 
a stem on the piston and a socket carry- 





NUMBER 4}, 


ing the pin with which the drop rod en- 
With the 


from the rods themselve S, 


gages. adjustment removed 


the y < ould be 


made from finished shafting, at a large 
Saving over the common construction, 
which involves a hexagon at the center 
with turned and threaded ends and jam 
nuts, while the usual pattern of box end 
with inserted piece for taking up wear is 


certainly more expensive and no better 


style here shown 


than the simple 
Having broken away from the principle 
of the shoemaker sticking to his last, I 


would like to make another suggestion: 


My experience with the pins leads me to 


suggest the use of the same 


principle 


of a key draft with taper bolts as used in 


so many places about locomotive frames 
These, as usually put in, take the thrust 
in both directions and give much trouble 
from working loose, precisely these 








> 
1 O 


, " 
pins do if the precaution described is 
neglected. If the bolt holes were filed 
out so as to give a draft to draw the parts 
against a shoulder, I believe the results 
would be much better. Where there is 


no shoulder, half the holes could be filed 
one way, and the other half the opposite 

This would the bolts 
sets, ei drawing 
sight it 
halt 


into 
against the 
looks 
the 
resist the 
the other 


way divide 
two 
other; and while at first 
strength of 


half 


like sacrificing the 


bolts, as only one would 


strain in direction, while 


halt 


believe it 


one 

would act for the opposite strain, I 

would be well worth 
A & « 

The old adage that 

to every question” is of universal applica 

that in 


trying 


“there are two sides 


tion only when we admit some 
cases the two sides are the right side and 
The two so-called “‘me 


the 


the wrong side. 


chanical” questions, about relative 
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speed of the top and the bottom of a 


locomotive driving wheel, and as to 


whether the crosshead stops at the end 
of the stroke, have now a fitting com- 
“mechanical,” in 


panion, although not 


the question as to when the nineteenth 
century ends. 
A A A 
Bevel Gear Curves. 
BY H. W. ALDEN. 


Recently, the writer had occasion to 
figure the angles and diameters of a pair 
of bevel tried Grant’s Bevel 
Gear Chart, the extensive use of which 
precludes the necessity of further explana- 
tion here, but did not find there the ratio 
required. This caused me to think that 
a table or set of curves might be made to 


gears, I 


cover all ratios, and the result was that 


the three sets of curves attached were 
plotted. 

The method used is explained below 
somewhat fully, in order that the scope 
of the curves may be better understood. 
Starting with the first step in figuring 
bevel gears, I began with the center angles 
laid off on the abscissz 
the ratio of and 
this rather than the re- 


verse ratio, because a larger scale and one 


and base line 


representing pinion 


gear, assuming 


more easily used could thus be obtained. 
Ordinates were laid off representing de- 
grees from 0 to 45 ona scale large enough 
to permit tenths to be estimated accur- 
ately. Then, taking those proportions 
given in the chart, points were plotted 
and a smooth curve drawn for the pinion 
and the same for the gear. From these 
two curves, center angles can be read off 
directly for any two bevel gears at right 
angles, the two pitch diameters alone 
being given. 

Similarly, sets of curves were drawn 
for the angle diameter increment 
constants, the ratio of pinion to gear being 
taken in every case and plotted on the 
same scale for the sake of uniformity, the 
other scales being taken as large as pos- 
sible, allowing readings to be made from 
them to three figures. 

Granted that the chart itself be accurate, 
and its extensive use proves it practically 
correct, the curves must be equally ac- 
curate and certainly are more complete 
and easily used. 

It is needless to say that the two curves 
in each set are companions only for bevel 
gears with shafts at right angles, but are, 
at the same time, equally applicable to 
all cases. When the shafts are not at 
right angles, the center angles may be ob- 
tained graphically or by the following 
formula: 


and 


sin 2 
R + 
center angle of gear ; 


tan. 4 a 
where 
/} = shaft angle ; 
R ratio given above, @. ¢., of pin- 
ion to gear, 


Subtracting center angle of gear thus 
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found from shaft angle gives center angle 
of pinion. 

Using these center angles as starting 
points, find from center angle curves the 
ratios corresponding to the two angles 
found above, and then these two 
ratios use the other curves separately for 


from 


pinion and gear, as if each were one of a 
pair of right-angle bevel gears. 

Below are given two examples showing 
the use of the curves: 

Example 1—Given two bevel gears at 
right angles, 12” and 16" pitch diameter 
and 10 pitch: Find complete dimensions. 

(a) Center angles from curve No. 1. 

Ratio = +3 = .75 and angles corre- 
sponding are: 
(1) Gear 53. 15 
2) Pinion = 36.°85 

(6) Face angles. 

From curve No, 2 over ratio of .75 
increment con- 


we find angle 


stants, 
(1) For gear g2. Divided by 


160 = °.57 


Face angle = 53.°15 + °.57= 

53. 72 
(2) For pinion = 68.9. Divided 
by 120 5 


7 
Face angle = 36.°85 + °.57= 


37.°42 

(c) Cut angles. 
(1) For gear = 53.°15 — °.57 X 
1.166=53. I5— .65=52 .50 
(2) For pinion = 36.°85 — °.57 X 
1,166= 36. °85—.65 =36.°20 


(7) Diameter increment from curve No. 3. 
(1) For gear 1.20 divided 
by 10 = ".12 
(2) For pinion 1.595 divided 
EO = ".1§95 ",16 
(e) Extreme diameters of blanks. 
(1) Gear blank = 16."00 + ",12 
a= 96," Es 
(2) Pinion blank = 12."00-+".16 
= £9.°56 
Calculating these quantities accurateiy 
by trigonometry, the correct values are : 
(1) Gear. 
(a) Center angle = 53.°12 


12 + °.58 


(4) Face angle = 53. 
53."70 
(c) Whole diameter of blank=16,"12 
(2) Pinion, 
(a) Center angle = 36.°88 
(6) Face angle = 37.°46 
(c) Whole diameter of blank =12."16 
Example 2—Given two bevel gears of 
12" and 16" pitch diameter, 10 pitch with 
shafts at 60 
(a) Center angles. 
From formula 


1 sin B 866 

tan. « R r on ce a .6092 
A = 34. 68 = centerangle of one gear. 

60.°00 — 34.°68 = 25.°32 = center angle of 


other gear. 
Now, since the angle chosen gives the 
center angles for both gears less than 45°, 
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we must treat them as pinions and use the 
pinion curves in all cases. 
From curve No. 1, 
34.°68 = ratio of .693 
and 25.°32 = ratio of .535 
(6) Face angles. 
(1) For large gear. Fromcurve No. 
2, over ratio .693, find angle 
increment = 65.3. Divided 
by 160 = °.41. Face angle = 
34.68 + °.41 
(2) Forsmall gear. From curve No. 
535, find angle 


35. 09 


2, over ratio . 
increment = 53.8. Divided by 
120 .45. Face angle = 
25.°32 + °.45 = 25.°77 
(c) Cut angles. 
(1) For large gear 
[,300 = 34. 20 
(2) For small gear = 25.°32 —.45 X 
1.166 = 24. 80 
(a) Diameter increment from curve No.3. 
(1) For large gear = 1 64 divided 
by 10 = .164 
(2) For small gear = 1.77 divided 


34. 68 — .41 X 


by 16 = .177 
(ec) Extreme diameters of blanks. 
(1) Large gear blank = 16."164 
(2) Small gear blank = 12."177 
Calculating these quantities trigonomet- 
rically as before, we obtain the following 
values : 
(1) Large gear. 
(a) Center angle = 34.°68 


(6) Face angle = 35.°10 

(c) Whole diameter of blank 
16."164 

(2) Small gear. 

(a) Center angle = 25.°32 

(46) Face angle 26.°"4 

(c) Whole diameter of blank 
12.181 


It will thus be seen that the largest devi- 
ation of the results gotten from the curves 
is °.o4 and ".oo04, neither of which 1s of any 
consequence. 

Hartford, Conn, 

A A A. 
Flow of Compressed Air in Pipes. 
BY WILLIAM COX. 

I have been unable to acknowledge 
more promptly Mr. Halsey’s kind appre- 
ciation in the ‘American Machinist” of 
August 27th, of what I have done in sug- 
gesting Darcy’s formula as a suitable one 
to be applied to the flow of compressed 
air in pipes, and in bringing out my com- 
puter, which the for any 
factor in less time than it takes to write 
out the problem. 

Before making a few further remarks 
on this subject, which seem to me to be 
called for owing to a certain tendency to 
misconception, I would say in reply to 
Mr. Halsey and in reference to my last 
problem (August 20th), that I merely as- 
sumed an imaginary case, easy of calcula- 


solves same 


tion, as the fall of pressure was one atmos- 
phere per section of pipe, to show what, 
according to the formula, was going on in 
the pipe during the transmission of the 
air, namely: (1) A continuously increas- 
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olume of compressed air passing a 
en point in the same unit of time; (2) 
liminishing density of that volume, and 
quently, (3) an increasing velocity 
that lun 
th rmula is no ipplicable to such 
derabl OSs of pressure, then | 
ould suggest that those who have the 
Cal na thre necessary appliances sect 
work to determine exactly where the 
lividing line is to be drawn, and what 
CV eries of modifying co-etticients o1 


actors are required to make 


ipplicable to high as well 


ow los ot pressure 
In all questions and discussions regard 
1 S ase 2 . 1 
ing the flow of air in pipes, it is absolutely 
essential to bear in mind whether the flow 
of free or compressed air 1s being con 
idered, as some of the conditions and 
effects are reversed in the two cases. But 





WITH COTTON 


BORING MILL, 


how can the tlow of free air in pipe be 


consistently considered, as such a thing 


not exist except in. special cases? 


does 


Formulas relating to the flow of tluids all 
the 


fluid in such condition as it is discharged 


give volume of discharge of such 


In the case of air under pressure, free air 


is not discharged, but compressed air 


given terminal pressure; also, 


the 


under a 


does not flow through pipe, 


Iree all 


but continually 


compressed air under a 


diminisl Hlow, then, can 


ve talk of the 


ling 


pressure 
flow of free air whose densi- 


tv is constant, and the discharge ol tree 


ur from a pipe; and yet every operation 


of air compression requires the solution 
of the problem? If the air discharged 
from the end of a pipe is to drive a pump 
or other machine, the volume of air neces 

given pressure to do the work 


sary ata 


must e known but the compressor 
maker bases all his calculations on the 
amount of free air furnished to the pipe 


PRESS CYLINDER 
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from the receiver. This double method 
of considering air has led to some con- 
fusion and to some errors. 

It is not difficult to devise a formu 


discharge reduced to 


such that it 


which shall give the 


ree air, but it takes a form 


can only be solved by the tedious process 


of approximation. It is therefore more 
practicable to use a formula giving the 
discharge in compressed air, and then 
convert the result to the equivalent vol 
ume of free air, 


In order that there may be no misunde1 


standing on the subject of the statement 


that the loss of pressure 1s proportional 
to the length of pipe when considering 
compressed air, I think it well to give an 
illustration so as to make my meaning 


clear: 


Suppose an 8-inch pipe, with an initial 


discharge ot 


The 


pressure of 60 pounds. 


yy 


Fig. 1. DE L 


compressed air with a loss of 5 pounds at 


the end of 1,000 feet would ,200 cubic 
feet, at 55 pounds final pressure; at the 
end of 2,000 feet would be 1,200 cubic feet, 
at 50 pounds final pressure; at the end ot 


3,000 feet would be 1,200 cubic feet, at 45 


pounds final pressure; and so on for othet 
proportionate lengths 


Only in this sense can the loss of pres 


sure be said to be proportional to the 
length of the pipe, as shown by the for 
mula, and then it is seen that it is offset 


by the decreased volume of equivalent free 
which in this case means 


It clearly follows that, 


air discharged, 


a smaller intake 
view the matter as we will, the loss of pres 
taken in practict as 
the 


sure should never be 


being proportional to the length ot 


pipe. 


| My contention that the loss of pressure 


s not proportional to the length of th 
pipe, to the 


tions of the 


Was 1n reference actual condi 


vhere same weight 


practice 


A VERGNE 
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section of the pipe 


Ol alr must pass every 
With this position Mr. Cox agrees 
| i. £.3 


A 


a A 
De La Vergne Big Boring Mill. 


The De La Vergne shops, Port Morris 
N. Y., have some very large work in hand 
it the present time, larger than their reg 
ilar tools would handle, though they 
had a large Niles 3 spindle cylinder bor 


therefor 


ing machine. The shop was 

obliged to put in a new boring mill, and 
this was home-made, has very recently 
been introduced and is an excellent ma 
chine, large enough to bore a cylinder 140 
seatinas diameter and 16 feet long Phe 
two boring bars are 12 inches and 24 
inches diameter, respectively, fitted with 


various sizes which art 
the 


variable 


heads of 
bar 
star 


boring 


fed along the by usual screw 


driven by a feed rates ot 





IEAVY FLOOR,” LOOKING EAS 
advance in either direction, by a very 
simple device consisting of two circles of 


pins, one inside the circumference de 
scribed by the axis of the star wheel shait 
as the bar revolves, and one outside; the 
star-actuating pins are placed in the outer 
circle of holes to feed in one direction, 
and in the inner holes to feed the othe 
Way 

This boring mill is framed, above the 
level of the shop floor, by the walls ot 
the building in old-time fashion, cast 
iron upright ways with finished square 
guides being bolted to the brickwork to 
support and direct the 4-armed cross 


head which makes the top support of the 


bar Only two of the four crosshead 
arms are thus guided and secured to wall 
supported ways. The other two are short, 
and serve to carry down-hanging set 
screw brackets for steadying the top ot 
the work The whole machine is very 
large and very heavy, and, as is the usual 
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ase with tools built by i shop tor home 
ise, the few drawings made were pencil 


sketches, fragmentary and incomplete 
and exact cost figures were not to be had 


probably littl 


1 should say the cost was 

any below $6,000. 

It is really a misfortune that the actua 
ost figure of a home-made tool are 
never to be had Such tools commonly 
cost, | believe, a good deal more than the 
management expects them to cost, and 
there is often a feeling that they cost mort 
money than need have been expended, 


atl 


] 


1d the result is an indisposition to col 
ect the construction particulars of the 
job; the management does not care to see 
the statement, knowing the new tool cost 
enough, anyway, and the cost clerk has 
enough else to attend to, so he does not 
trouble himself with the total, and the 
superintendent, who knows the work cost 
more than he thought it would, is quite 
content to let the matter rest 

Phe De La Vergne shops have two dis 
tinct drawing rooms, the main room with 
a large force making full and carefully 
finished sets of drawings for its regular 
work, and the tool construction drawing 
room, where three or four men who can 
carry the details of half-a-dozen special 
tools in their heads at the same time look 
out for work coming along in the shops, 
ind make just as few pencil marks on 
manilla paper as will suffice to jog thei 
own memories. No drawings of this bor 
ing mill were made; only a few pencil 
sketches; but the management was kind 
enough to have the small scale plan and 
elevation of the machine given in Figs 


3 and 4, and the construction section of 


1 


he large boring bar, Fig. 5, and the bor 


1] 
1111S 


ing bar step, Fig. 6, and the sketch i 
trating the star feed, Fig. 7, made tor ust 
here, for which the thanks of the reader 
re deserved and will doubtless be given 
For the rest the camera had to serve, 
though the heavy work floor of this shop 

now so crowded that but for the travel 
ne crane nothing could be done there 
nd no such thing was possible as choos 
Ing pomnts of view tor a picture 


odern shop 


\s a general rule, the 
avoids the use of the wall for any purpose 
whatever outside of its architectural func 
tion. The old machine shop used the 
walls as a place for storing everything 
which could not safely lie on the floor 
patterns and drawings on pine boards 
strings of nuts and washers, file racks 
ind small tools of all kinds, bundles of 


vire, and the skin of belt lacing from 





which each hand cut with his jack-k 


such strips as he wanted, all hung on th: 


wall, together with the street clothes and 
towels and dinner baskets of the worl 

men, in a manner that would not now be 
tolerated, and when the walls were full 
the rest of the plunder was hung to the 
beams overhead It was also considered 
uite the thing to suspend drills from the 
werhead work, and to plaster drills and 


ven small lathes up against the side walls 


AMERICAN MACHINIST 




















140 dia 

















1! the ne 
\l] t} ic < 
sto nN, ] ’ 1 
sonal proy 

dc 

t 

ere 
( tica 
ikely ‘ 
part of tl 
machine too 
of the ver 
seems indisp 


Floating F 





PLAN 


AND EI 


} 


no modern shop 


ls ot the but 


or suppor 


lding for 


t of at 


1 In this one cas 
g mill, however 
economy to utili 


oundation of Concret 


1¢ 


th 


le-thru 


it the 
i 
such 
within 
ery 


st 


7 
I the 





cut might 


pu 
a 
tl 
re 





944-20 


ing of floor room gained by locating such 
a machine in a corner, as well as the sav- 
ing of the cost of an independent structure 
reaching up 20 feet or so above the floor, 
and framed in sufficient weights of cast 
iron to gain a freedom from vibrations 
which would approach the steadiness of 
the shop walls. 

The soil under the part of the shops 
where this mill stands affords a poor 
ioundation, as it was formed by filling the 
bed of 


about 18 feet below the present floor level, 


a smnall creek formerly running 


so that digging reaches mud which grows 


softer as it lies deeper. Consequently 

the excavation was stopped at 11 feet be- 

low the floor line, and a floating founda- 

tion of concrete 3 feet thick, about 15 x 22 

feet, was put in; on top of this 18-inch 
feet 


closing the gear pit, and on these walls 


brick walls, 6 high, were built, in- 


the T-grooved sole plate, 10 feet wide, 18 
feet long and 24 inches deep, was laid. 
The gear pit is accessible by a trapdoor 
stairway next to the right-hand wall 


and 
in the plan, Fig. 4 

Two boring bars were provided, each 
20 feet long, one 24 inches diameter and 
the other 12 inches. The gears have cast 
teeth, and the drive is a vertical engine of 
about 10 horse-power. 

Fig. 1 isa general view of the east third 
o! the heavy shop floor; the crosshead of 
the big boring mill is barely discernible 
in the far left-hand corner of the room. 
At the left is a large Niles planer, in the 
middle right is the large Niles 3-spindle 
Corliss cylinder boring mill, and directly 
beyond is a large Niles horizontal face- 
plate boring mill, at the end of the room. 
Some slotters are hidden between the two 
boring mills 

Fig. 2 shows the new boring mill with 
a cotton press steam cylinder in it; the 
vertical engine which drives the mill is 
shown at the right, and the figure of the 
workman standing between the engine 
and the cylinder gives an idea of the size 
of the 
100 inches diameter by 152 inches long, I 


work. This cylinder had a bore 
think 

The bed plate weighs 22 tons; the wall 
brackets or guides each 3,670 pounds; 
The spider No. 9,104 weighs 7,250 pounds, 
and spider No. 9,105 weighs 2,475 pounds; 
the 
pounds, and the 12-inch bar 4,190 pounds 
The the did 
not that the 
perhaps 60 or 65 


24-inch boring bar weighs 18,200 


weights of smaller parts I 


obtain, of the gearing: 


not 


whole mill weighs 


tons 

The 3-toot bed of concrete, 15 x 22 feet, 
has an area of 330 square feet of “‘float- 
soft soil beneath, and is con 


] 


loaded 


ge” on the 
quently in case of extremely 


heavy work, in the mill, to less than halt 


a ton to the square foot; hence, gives very 
ample support, as the poorest soil is sup- 
posed to carry a to the foot 


ton square 


with satety 


H. L. ARNOLD. 
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Machine Shop Oculists. 

In the course of metal-cutting opera- 
tions, small chips and slivers of metal 
fly in unexpected directions at rapid rates 
of travel, and these particles of metal of- 
ten reach the machinist’s eye with annoy- 
The 


eye is small, and the machinist learns early 


ing and sometimes serious results. 


in the business to wink quickly, and there 
are plenty of places in the shop where 
there are no eyes to be found, yet the 
hot chips manage to reach 
The 


lathe hand may have his head close down 


little, swift, 


a workman's eye very frequently. 


to his work, and, with a snap, a little, very 
hot, chip of tool steel shoots into the 
corner of his eye; the prompt wink is just 
in time to shut the burning chip tightly 
the the 
stream out and cool it. This form of eye- 


between eyelids, while tears 
seeking chip is commonly large enough 
to drop out when the man with the burned 
eye obtains sufficient control of his mus- 
cles to unclose the eyelids, which is never 
done while the chip is hot enough to burn; 











as long as it burns the wink holds on 
tight, and when the chip don’t burn any 
more, then the eyelids open and drop the 
chip, so that in this case the services of 
the shop “eye-picker” are seldom called 
for. 

The most common 


‘something in my 
eye’ in the machine shop is a small piece of 
cast iron about the size of a billiard ball, 
and having a surface composed wholly of 
sharp edges, if the sensations of the eye 
which harbors the chip are reliable indi 


With this 


sort of chip in his eye the experienced me 


cations of its size and shape 


chanic winks just once, then he shuts the 
eye with the chip in it up tight and starts 
for the “eye-picker,” who rubs the thumb 
and forefinger of his left hand on his over 
alls to remove what loose machine oil and 
fragments of iron they may carry, and 
then proceeds to open the suffering eve 
to the light, and search carefully until he 
finds the often minute particle of metal 
which causes the annoyance, and to pick 
it out of the eve when found, with the 
sharpened end of a match or little pine 
the 


end of the stick into a little brush; others 


stick “Some “eye-pickers’” chew 


use a sharp-pointed knife-blade, some- 


times magnetized, to pick out the chip: 


but a pine stick whittled to a point is the 
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favorite instrument, I think. Often the 
chip is firmly hooked into the fold’ of soft 
skin which joins the eye-ball and tne lid, 
and is difficult to remove, and the “eye- 


picker’ sometimes has  fine-pointed 


“pick-up,” or jeweler’s tweezers, in his 
kit, with which he removes adhering par- 
ticles of metal from the inner eye or eyelid 
surfaces. It is by no means uncommon 
for a large swiftly-flying piece of jagged 
metal to cut the eye-ball so as to cause 
the fluid part of the eye to drop out, de- 
stroying the sight forever; this is not a 
case to be treated by the “eye-picker;” a 
handkerchief is tied over the eye, and the 
mutilated workman, who commonly suf- 
fers very little pain, goes in search of a 
surgeon. 

The 
treated by the shop 
in which a slender needle of metal, flying 
“sight” or 


difficult and painful cases 


“eye-picker” are those 


most 


rapidly endwise, enters the 
cornea of the eye a greater or less dis- 
tance, and sticks fast with its outer end 
projecting so that it scratches the eye lid 
in a most painful manner. Such a needle 
in the white of the eye is readily discover- 
able, and is either pulled out with the 
“pick-up” or cut out by very careful use 
of a sharp knife-blade in the hands of the 
thoroughly experienced ‘“eye-picker,” 
who is an expert of cool nerve and much 
gained by long and 
practice. The man who owns the injured 
eye is expected to hold it still, directing 
his gaze as ordered by the ‘“eye-picker;” 


confidence varied 


this also requires some nerve and experi- 
ence. In the case such a steel 
needle enters the colored part of the eye, 
it is often very difficult indeed to locate; 


when 


the most careful scouting by the “eye- 
picker” fails to discover the little point of 
projecting metal which cuts the eyelid so 
cruelly at every wink. In this case the 
“eye-picker” passes the smooth back of 
a knife blade slowly over the pupil of the 
eye until the steel point is detected by 
touch, and then carefully turns the pa- 
tient’s head the light until he 
catches the reflection on the steel point. 
Once found, if the end projects sufficiently 
to afford a hold for the “pick-ups” the 
sliver is drawn out with a steady pull. 
If it does not afford a hold for the “pick- 
the the 


sliver with the very sharp point of his 


before 


ups,” “eyve-picker’ works about 


knife blade, until the carefully oil-stoned 
“pick-up” points can obtain a hold. 

The “eye-picker” is really a specialist 
of no mean degree. To begin with, he 
has the nerve and instincts of the surgeon, 
and his shop diploma is founded on suc- 
cessful practice; it is quite likely that he 
is innocent of all knowledge of the inter- 
nal structure of the eye, but he may oper- 
ate five or ten or twenty times a day on the 
eyes of his shopmates, and he has a steady 
hand and knows exactly what he is about, 
and is really to be preferred, for the class 
of cases which he treats, to any but the 
best of oculists. I 


very professional 


never knew a shop “eye-picker” to injure 
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an eye in the course of his operations, 
and the prompt relief afforded by the re- 
moval of the chip before inflammation be 
gins is of very great advantage. Some- 
times the patient does not hold his eye 
still, and the 


job in disgust, and the consequence is a 


“eye-picker” throws up the 


day or two of lost time for the sufferer. 
beside a doctor’s bill to pay. A jagged 
bit of metal sticking in the eye overnight 
deprives the sufferer of sleep, and makes 
the swollen and inflamed optic difficult to 
treat the next day. 

Some workmen very oiften have some- 
thing in the eye; others almost never 
suffer in that manner; long eye lashes are 
a very great protection, and glasses wholly 
shield the but 
seems to be the cause of most accidents 


The 


eyes; pure carelessness 


to the eye in the machine shop 


hammer-and-chisel-using “chipper” has 
almost disappeared, but any man who 
passes a “chipper” at work without 


screening his eyes from the possibility ot 
injury from a flying piece of metal is very 
careless. John Justin, a foreman under 
whom I worked for some years, lost an 
flying chip from a chipper’s 
chisel, and John 


J McKee, 


the same shop, lost an eye the same way 


‘ye by a 
a shopmate in 


I never thought of it until now, but the 


vast increase of “machine cuts” 


tainly greatly reduced the number otf ser 
ious accidents to the eyes of workmen 
the modern shops 


Dr. McNaughton, to whor 


read this, says the “eye-picker™” shoul 
have “‘clean”’ hands, and rinse them in 


solution one part of bichloride of m 


cury to 2,000 parts of water; and also, that 


if the “eye-picker” will use an “eye-drop- 
per,” one of those little glass tubes witl 
a rubber bulb at the end, and drop two 
or three drops of a 4 per cent. solution 


of cocaine in the patient’s eye before he 


begins to hunt for the chip, the sensitive- 
ness of the eye will be greatly reduced for 
h 


some time, and thus make it much easier 


for the patient to hold his eye still while 
under treatment 


a A A 


A Universal Section Liner. 


The work of section lining is a tediou 


one to the draftsman, and devices that at 
tempt to lighten the task and quicken its 
pe rhaps 


The number of these devices, 


accomplishment are sufficiently 
numerous 
however, has little to do with their chance 
of employment, since the one that is best, 
or the one that most satisfactorily fulfills 
the requirements, may be worth more that 
all the rest. been 


devised have generally been inapplicabl 


Section liners that have 


° 1 
Ot work, or 


to more than a limited range 


have entailed some inconveniences if ap 


plied more widely. 
1 1 


The section liner which is shown i1 


acompanying half-tone seems to have a 


wider range of adaptability than an 
with which we are familiar As it wi 


make lines of any predetermined dis 


to the rod 


determining the n 
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apart, it is not merely a section liner, but 
also a graduating instrument, and the vari- 
ous Measures otf a drawing, and the posi 
tion of any desired lines on a drawing, 
may be laid off by it without the employ- 
ment of a rule or graduated scale. The 
instrument consists first of the round cen 
tral rod with heavy feet on each end, which 
may be slid along the rod and fastened at 
any point, so that the rod may be used 
shorter, as most con- 


longer o1 may be 


venient. The weight of the instrument is 
usually sufficient to hold it in any location 
upon the board, although a sharp-pointed 
screw is provided in each foot to help to 


The 


secure the instrument from slipping. 





\ NEW SE¢ 


PION LINER 


arries the ruler is moved 
means of a pinion work- 
round rod 


ing in a rack on the side of the 


he ruler may be set at any desired angle 
The edges of the ruler are of 
work 


nsparent celluloid, 


nav be seen as it progressing; the ruler 


may also be swung up and returned with 
out losing its position The ruler is 
moved along by turning the large gradu 
ited disk, which is upon the same spindl 
with the pinion. For ordinary section 
lining no attention is paid to the face of 


the disk, and the eye is not employed for 


ovements. The edge 


of the disk is provided with a series of 


notches, and a little spring throws a slid- 
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ing catch into each notch as it passes. If 
coarser or finer line are required, other 


disks are provided with different num 


bers of notches. Graduations coarser or 
from the use of 


ob- 


tained by placing the instrument at a dif- 


resulting 


finer than those 


either of the notched disks may be 


ferent angle to the work 


If the graduated face of the disk is used 


to determine the movement of the ruler, 


the spring catch is thrown out, and the 


1 
} 


wheel then turns smoothly in eit] 
tion, and the graduations upon it may be 


ier direc- 


read the the measures upon a 


Sallie iS 
graduated scale, and the ruler may be 


moved accordingly This instrument also 


provides a ready means of shading cylin- 
drical surfaces, paper disks being provided 


which give the location and correct spac- 


ing for every shade line upon a cylinder 
ot any given dia te One of these 
shade line disks 1 hown lying on the 
paper beside the iment Many in- 
teresting and ingenious specimens of work 
done with the aid of tl instrument have 
been show but it t necessary to 
p lu t | | { istrument 1S 
mad p | e and in 
rou t Phe KeT are 
\W (aal “xn > 8 ] New 
\ Cit 
7 a. A 
A New Lathe Chuck. 
| HAI \ 

\ t mping 
ground—tl | t ( 1 Rand 
Drill co p \ t 1 M1 \ lrew 
Sangster | t of his 
which | pl yd ve 
1 «lk ript 

Phe ng 
ini ' t I did not take in 
its us t first ht I r my 
nterest init w what var intil 
Mr. S beg to | out the var 
tus jobs w h he had done with it As 
the bench began to fill up and other thing 
got rowded off on the floor the useful- 


ness of the chuck became clear \ printed 


and illustrated description alone will no 
mo ke its u é ear than did 
the ts¢ nd sequently, a num- 
ber of representat pieces of work done 
with it 1 ilso be own 

The chuck hown in Fig. 1, and con- 
sists ol a ple eve threaded to fit the 
lat! bor nd faced at its outer 
end, and split tudi y, with two 
( ping Its t { ever turned 
I ( put t These turned 
pieces ar y ther shapes 
r holding t piece actually being ade, 

h as might b 1 common three 
or four jaw latl k, but with the d 
eren¢ that with t | ent device these 
tumps may be laid aside when the job is 
done and be used n when it comes 
up again, with the certainty that when put 


s at first. 
sort of 


in the chuck they will run true a 


In other words, this chuck is a 


master chuck which enables che ap perma- 








946-22 


nent fixtures to be made for many jobs 


which would otherwise require much 


more expensive ones, OF else would be 


made each time by temporary and make 
shift devices 

Fig. 2 shows one job done with the 
chuck—a simple brass ring which is re- 


uired to be threaded on the outside and 
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the stump being correspondingly tapered. 
Recesses are, of course, cut in the stump 
to clear the lugs in the ring. 

Fig. 4 is a cylindrical piece with an 
eccentric hole, which had to be made in 
considerable quantities and quite accurate- 
ly in the The fixture is 
shown in Fig. 5 , the left-hand end fitting 


eccentricity. 


—~ {LI 


\ 








_ 




















Fig. 7 
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Fig. 30 


SANGSTER’S LATHE CHUCK 


to be faced on one side. The inside of 
the ring is left rough and has two lugs for 
screwing it in place. This ring is made 
on the shown in Fig. 3, which 
is turned at the left-hand end to fit the 


split chuck, while the right-hand end is 


stump 


turned to take the ring as it comes from 
the sand—the hole in the ring having the 


taper due to‘the draft of the pattern, and 














Fig. 8 





Fig. 12 


AND SAMPLES OF 


the chuck, and the right-hand end being 
bored to receive the previously turned job 
The 


eccentricity of the fixture fixes that of the 


and holding it by the pinch bolt. 


work, of course. 
Fig. 6 is a hollow brass casting required 
to be finished all over, inside and out. 


The first operation is to bore out the in- 


side in a common chuck, after which it 





Fig. 2 
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is placed on the stump, Fig. 7, and the 
outside is then done. In this 
stump has a Morse taper at the chuck end 


case the 


and is inserted in a corresponding socket 
placed in the chuck. This method has 


obvious advantages for small stumps 


made of steel. 
Fig. 8 is a small connecting rod end 











Fig. 3 








Fig. 6 








Fig. 9 
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Fig. 33 Fig. 14 


WORK. 


faced on the two sides and bell-mouthed 
at the ends of the bore. This piece is 
chucked in the ordinary way for boring 
the hole and facing one side, but is then 
reversed and pinched on a stump similar 
to Fig 7, for facing the second side and 
forming the bell mouth of that side. 

Fig. 9 is a ring with an ear rising from 
The ring is required to be 


one side. 
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faced on both sides and bored It is first 
caught in a common chuck, with the ear 
projecting outwardly, and the hole is 
bored and the outside face gone over It 


is then reversed and put on an expanding 
l 

The taper plug 

1 


, 
allitl 


stump, shown in Fig. 10 


in the center grips the enables 


the second side to be faced 


Fig. 11 is a threaded brass bush with 
hexagon head, and is required to be ma 
chined all over, inside and out It is first 
caught in a common chuck by the hexa 
gon end, and the threaded end and hol 
are finished. It is then reversed and 


Fig. 12, which, ot 


the 


screwed into the bush, 


course, is carried by chuck, leaving 


the remaining surfaces ready for the tool 


Fig. 13 is a rock-drill piston ring, which 
is of steel and made in halves, the joint 
being made before the lathe work 1s done 
in order to avoid the open joint which 
would result from cutting open a_ solid 


ring \iter the joint is made, the rough 
halves are caught in a chuck, the hole is 
bore dl, and the side S face d at the Same set 
ting, leaving only the turning to be dons 

stump 


The ring is then mounted on the 


Fig. 14, to which it is pinched by thi 
vasher and the bolt which goes through 
the hollow spindle ol the lathe It should 
' 


be explained that this is not the regulas 


method of manufacture of these rings 
hut a special one adapted to rings 


cle 


shown are ot 


~ which but few are ma 


iobs 


nearly all of the 


lass which, while not made in quantitic 


J 


sufficient to justify fully developed manu 


facturing methods, are yet of regular ov 
currence in the shop in fair-sized lots 
rhe 


S¢ veral 


tools shown cost but litthe—in fact, 


in cases were made from. scrap 


pieces 
The different pieces of work shown ar 
but show the 


Mr Sar * 


only representative; they 
utility of the chuck, which, as 
Stel vet # 


Says, “$s 


voung 


A A A 


Attachment for Grinding Formed 
Cutters, Reamers, Taps, Etc. 
The Brown & Sharpe 


Company have added to their universal 


\lanulacturing 


cutter and reamer grinder an attachment 


consisting of index centers mounted upon 
i properly arranged slide and adapted to 


grinding formed cutters, reamers, taps 


ind similar tools where it is desired to 


grind on the cutting faces of the teeth 
It is held in place by a single clamp 
Lateral adjustment of the work is 


B, 
the table is by 


screw 


the lever and the reciprocating 


the 


by 


movement of hand 
wheel .4, which moves a pinion and rack 
The 


work 


lor depth, size ol 
by the 
locks the table 


other adjustment 


and wheels etc., is moving 


spindle head. The clamp (¢ 
in any desired position, while the stop /? 
Work 


1 


long 


(also adjustable) limits its motion 
up to 434 inches diameter, 10 inches 


ground, and with raising blocks, 


inches diametet 
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An Improved Polishing Frame. 


We give with this an illustration ot a 
polishing frame which, though it looks 
much like others, has a novel feature that 
on many lines of work at least, 1s por 


The 


irbor 1s 





AN IMPROVED 


divided at the center 


j-inch pulleys for one 4-inch belt whicl 


can be so placed is to dri i both puriey 
ind both arbors OT either One while thi 
ther is standing for a change of whe 
wr for any other purpose 

On some lines of wor whee ust | 


PO! 


ISHING FR 


\MI 








= 


\CHMENT 


cig 
ATT FOR 
changed often, and, ordinarily, when one 


man must change his wheel, the other man 


must stop work while it is being done, 
which is not the case with the machine 
illustrated. It is made by Perkins & Co., 


Grand Rapids, Mich 


GRINDING 


FORMED 


spo t t 
nnot t 
ent a l 
sults ¢ 
Wh te 


( 


I 


are 


rERS, ET« 
il be purch: ue 
ri buy the soun 
ource which 
liberal education.” 


a 


r thi 
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A Shop Incident. 
The following narrative will interest 
many of our readers and it carries its own 
lesson. The incident did not occur in the 
United States, but human nature and mis- 
management are both found even here: 

A dispute, it seems, arose between two 
foremen in a workshop in which the one 
who was proved to be in the wrong fared 
Disgusted at the exposure of 
duty, 


subordinate. 


badly. 
some he vented his 
wrath on a It was a rule 
in the establishment that oil should not 
be used by the workmen for cleaning their 
hands, and as the foreman passed through 
the workshop he caught a delinquent in 
the act of wiping his hands on some cot- 
waste The of- 
fender was then and there discharged, 
without any opportunity being afforded 
to him of explaining his conduct, although 
it could have been proved that he had 


neglect of 


ton That was enough! 
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been engaged in helping a fellow work- 
man to lift an oily detail onto his machine. 
He happened to be a skilled artisan, thor- 
oughly experienced in milling machinery, 
and usually careful in his supervision of 
the cutters, thereby saving many pounds 
in the course of a year, although he was 
only on laborer’s pay. His place was 
taken by a novice who had never worked 
a milling machine, nor, indeed, seen one, 
and who had to be taught by his mates 
how to set to work and handle the ma- 
chine. The course of tuition turned out 
very costly, for as soon as he was thought 
competent to perform a simple piece of 
work on his own account he was left to 
his own resources and made some false 
move by which “a dozen teeth were ripped 
out of the milling cutter.” This involved 
the loss of the cutter and the spoiling of 
the work, resulting in a considerable pe- 


cuniary expense to the employers. One 
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blunder was followed by another until the 
damage done by the new and raw hand 
reached a very serious figure. The fore- 
man subsequently admitted his responsi- 
bility for the accidents, and 
owned that his hasty action had been 
prompted by the excitement of the mo- 
of his altercation with his fellow- 
foreman. But the confession was a little 
tardy; the mischief had been done and 
could not be repaired; moreover, the fore- 
man himself was in a position of practical 
irresponsibility, for the manager of the 
works knew nothing of the business. He 
was a boy who had just left school, and 
was appointed to his berth because he was 
the son of his father—the managing direc- 
As the only person qualified to draw 


series of 


ment 


tor, 
attention to the accidents and their cause 
was the foreman himself, naturally the 
young gentleman was kept entirely in the 
London. 


dark.—*‘ Machinery,” 


ELECTRICAL MACHINERY. 


The Snap Limit Switch of the Sprague 
Electric Elevator. 

We illustrate herewith a new design of 
automatic snap switch which is applied 
to the Sprague electric elevator to prevent 
over-winding. It contains a new feature, 
intended to make it positive in action. 

In all only 


operate occasionally, there is 


safety appliances which 
a liability 
that when wanted they will refuse to act, 


from the moving parts sticking together 


ou 
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rHE LIMIT SWITCH OF THE 
in a manner which is familiar to all our 
readers. In the case of an electric switch 
this tendency is increased by the sparking 
to which they are liable, which not only 
roughens the surfaces, but may even lead 
weld formed 


to there being an incipient 


between the surfaces, by which the effect 
of the spring to open them may be suc- 
cessfully resisted 

In the present switch this tendency is 


overcome by the application of a positive 


mechanical force, by which the movement 


SPRAGUE 


of the contact surfaces is begun, whereby, 
should the 
they will be loosened, and be put in con- 
dition such that the spring will open the 
at the point de 


surfaces be stuck together, 


switch without failure 
cided on. 


The spring jaws of the switch are shown 


at a a, the moving arm b being in the 
closed position. The lever c opens the 
switch as will be described shortly. This 


is engaged by the roller d, which is 


lever 





ELEVATOR 


ELECTRIC 


carried by the bracket shown, this bracket 
being carried by the moving rope-driving 
crosshead of the machine. The switch is 
attached to the frame of the machine, and 
the roller is so adjusted as to engage the 
the crosshead has reached 


lever c when 


the desired limit of travel. The arm 6 
carries a pin e, which, in the normal closed 
position of the switch, is behind the spring 
latch f. 

As the roller d moves to the right, it 
Phe 


engages the arm c and depresses it 


moving switch arm b is divided below and 
has two slots whose ends bear upon the 
a plate driven by 


The 


pins g h, carried upon 
the rockshaft to which c is attached. 


are held in 


slot ends in the switch arm 
contact with the pins by the springs, both 
of which are under tension with their 


lower ends hooked around the pins. 


As the arm ¢ is depressed, pin g ascends, 


and thereby lifts the switch arm. This 
movement, by starting the contact sur 
faces, overcomes any sticking. The up- 


ward movement of pin g also reduces the 
tension on the left-hand spring, while the 
descending movement of pin /t increases 
the tension on the right-hand spring, by 
which it endeavors to open the switch, 
but is prevented from doing it because of 
pin e and latch f, until the switch arm has 
where 


the 


been pin g to a 
latch f, 


switch opens with a snap. 


raised by point 


pin ¢ can pass over when 


The 


closing movement is an exact 
counterpart of the opening movement, the 
pin 7 and latch 7 acting in the same man 
neraseandf. The purpose of the action, 
as applied to the closing movement, is to 
insure the sudden action of the spring by 
which the contact surfaces are driven into 
and The 


latches f and 7 being swiveled, they offer 


deep perfect contact. spring 
no resistance to the reverse movement of 
the switch arm, latch f giving way to the 
left-hand movement and 7 giving way to 


movement 
aaa, 
The Ball Nut of the Sprague Elec- 


tric Elevator. 
We present herewith an engraving of 


the right-hand 


this very bold device, whose success ap 
pears to be commensurate with its bold 
ness, 

Its principle is, of course, the same as 
a ball bearing, but with the difference that 
in a simple bearing the raceway of the 
circle which returns upon it- 


halls is in 
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self, and so provides a closed path for 
the balls. 

In the nut, the path of the balls is a 
screw which does not return upon itself, 
and an outside path must be provided to 
take the balls from the delivery end of 
the nut and return them to the entry end. 
This path is composed of a hole drilled 
lengthwise of the body of the nut, and a 
pair of bent tubes connecting the hole 
described to the end threads of the nut. 
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duction of balls in the nut largely reduces 
the friction, of course, and thereby reduces 
the tendency of the nut to turn. This re- 
duction is, in fact, so great that it is found 
to be unnecessary to provide any means 
be 

yond the friction of the nut against its 
the this seat 
the tapered end shown at the right. 
to 


lor preventing the nut from turning, 


fitting 
This 


Satety 


seat on crosshead S¢ 


feature made use oi iorm a 


A switch 


1s 


device to prevent over-winding 


25-949 


the load upon the cable slacken from any 


cause, the springs would at once force the 
two nuts apart, when the safety nut would 
engage the screw like a lock nut, the 
two nuts would revolve with screw, and 
no more cable would be paid out 

In all these actions it will, of course, be 
understood that the screw drives the nut 
during the lift of the car only. During 
the descent of the car the nut drives the 


screw—an action which, again, is possible 























The construction of this nut is such as_ is provided to open the circuit automatic by reason of the reduction of friction by 
to delight a mechanic’s eye. This will ally in case of neglect by the attendant; the balls 
be understood when we explain that the but the feature described forms a double In connection with the increasing in 
nut is of steel, hardened and ground in _ safety, in accordance with the design of terest in ball bearings for all purposes, 
the threads by a special and unique grind the elevator, by which two safety devices it may be of interest to know that the 
ing machine designed for this purpose, are provided at every danger point. It will pressure allowed in this nut per ball 
A 
‘ 237% 
fae er er ee voewsvuyes 
\pappons sae oy 
D 
Ball-Nut 
fa ———— 
| 
| 
é ee 
Screw 
Safety-Nut 
Screw 
fa ,; 
Section A-B Section C-D 
PHE BALL NUT O} THE SPRAGUE ELECTRI ELEVATOR 
and which we expect to illustrate in a be seen at once that should the satety nges betwe o and 125 pounds te 
future number. switch fail to work, the car will continue re hin diameter, Some 
There are several properties and features to ascend until the nut bottoms at the end — ot we yp t first while the bi ire 
of this nut which are taken advantage of of the thread of the screw, when it will tor x a path for themselves in the screw 
in a most ingenious manner. It will b: simply revolve with the screw—slipping  threa ter W 1 the wear no 
understood that this elevator operates in at the joint with the crosshead, and, e« d ter of tl { 
the same manner, so far as the rope course, stopping the cat d its pit 
gear is concerned, as the hydraulic \nother interesting feature is the safety \ st ecl m will 
machine; that is, wire ropes pass from nut at the right, which is intended to stop rve to show 
the car up over the sheaves at the the motion of the crosshead in case tl ( " rely mecha 
top of the shait, then down to the base car should from any cause get stuck ( el wo! 
ment and over multiplying sheaves. The the ways in descending In such a cass a a4 4 
action is essentially similar to a blocl if the crosshead were not stopped, the Electrical Tests of Power Required 
and fall reversed; that is, the power is ap cables would at once become slacl 1 by Metal-Working Machinery 
plied to the fall and the load to the free invite disaster In normal action tl at the Navy Yard, Wash- 
end of the rope. The “‘fall” is attached threads of the safety nut are out of c ington, D. C. 
to a crosshead sliding on a long iron tact with the threads of the screw Be gE * tht \N 
frame, the crosshead being driven by the tween the safety and ball nuts, howev: 
screw and nut of which we give an illus are interposed several powerful h« N I tests of be 
tration—the screw being driven wh springs which are held in compression by 1 taker tt 
hoisting by an electric motor. The int e working stt Should, however ( t ly I rea 
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from the first machine give figures for a 
consicerable range of feeds, and by adding 
the net amounts of power for the cuts to 
the readings for the larger machines when 
not cutting, figures may be obtained for 
the probable power for these machines 
when cutting. 


VERTICAL BorRING MACHINE. 
The Pond 


of table, 8 feet; speed of countershatt, 180 


Machine Tool Co.; diameter 


revolutions per minute; speeds of cone 
shaft, in seven steps, from 90 to 360 revo- 
lutions per minute; motor belted to 30-inch 
(largest) cone pulley on countershaft 


Starting torque of cone shaft, in gear, in 
i ee errr ) 3 
Starting torque of cone shaft, out of gear, 
in lbs. ft rere + 125.2 
Running Machine dle, In Gear. 
Mech. 
Elect. H. P. 
H. P. Out- 
A. V. Absd. put, 
Lowest speed ; nee 14 78 1.45 53 
Middle speed.... 16 79 «1.68 73 
Next to highest speed...... 1 78 «1.87 3 


Running Machine [dle, Out of Gear. 


Mech 

Flect. H. P. 

H P Out- 

\. V. Absd. put 

Lowest speed eee 1645 ¢ 1.7¢ 5 
Middle speed 7 7¢ 74 1.65 
Next to highest speed 40 «¢ 4.17 27 


Cutrtins Tests. 
/n Gear, Lowest Speed, Cutting § Feet 


per Minute ° 


Mech 

Elect. H. P. 

H P. Out- 

A. V. Absd, put. 

Running machine, idle, 16 &§ 1.77 8 
Cutting 

1 tool, 4-inch cut, 4); feed 21 ) 24 1.33 

tools, -inch cut, fy feed 24 #7 40 1. 60 

tools, \-inch cut. , feed 1 8 1 2.40 

tool, \%-inch cut, ); feed 2 B80 2.77 1.87 

tools, 4-inch cut, 74 feed... 34 81 7 80 


Cutting low steel; weight on bed about 


LOO lbs. 

Out of gear, and belted for highest speed, 

it would require a 7'4-horse power motor 

to start this machine. A motor of this size 
would otherwise be unnecessarily large. 

VERTICAL BORING MACHINE, 

The Pond Machine ‘Tool Co.: 

of table, 10 feet; speed of countershaft, 195 

per minute; 


diameter 


revolutions speed of cone 
shaft, in seven steps, from 81 to 468 revo- 
lutions per minute; motor belted to 30-inch 


(largest) pulley on countershaft : 


Starting torque of cone shaft. in gear, in 
Ibs. ft , : 98.3 


Running Machine Idle, In Gear. 


Mech. 

Elect. H. P 

H. P. Out- 

A. V. Absd. put 

Lowest speed eee 160 385 1.51 86 
Middle speed ; , 17 84 1.90 1.00 
Next to highest speed...... 19 79 2.00 1.07 


Running Machine [dle, Out of Gear. 


Mech, 

Elect. H. P 

H.P. Out- 

A. V. Absd. put. 

LOWeOst G0G00... .5.<cccevees coe 17. 84 = QO 1.00 
Middle speed........... os Oe Be wit 03 


Next to highest speed 42,73 4.09 ; 20 

Load on bed, about 100 lbs. No accurate 
determination could be made of the power 
necessary to start this machine, out of gear, 
as a starting bar had to be used. Belts 
will otherwise slip and run off, 
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VERTICAL BoRING MACHINE. 

The Pond Machine Tool Co.; diameter 
of table, 12 feet; speed of countershaft, 
180 revolutions per minute; speeds of cone 
shaft, nine speeds in regular steps, from go 
to 360 revolutions per minute; motor belted 
to 333,-inch pulley (next to largest) on 
countershaft : 

Starting torque of cone shaft, in gear, Ibs. 


Running Machine Idle, In Gear, 


Mech 

Elect. H. P 

H. P. Out- 

A. V Absd put 

LOWest GP0G8.......ccscsces 17 82 1.86 -93 


Middle speed hin 22 78 2.2 1.34 
Third from highes 1 


) 
speed 25 S80 2.67 1.7 


Running Machine ldle, Out of Gear. 


Mech. 

Elect. H. P. 

H.P. Out- 

A.V. Absd. put 

Lowest speed ........... 31 73 «302 2.07 

Middle speed. piiaiae st 57 68 5.17 4-27 

Third from highest speed 73 69 6.72 5 80 

Load on bed, about 3.000 lbs.; starting 
torque, out of gear, not determined. 

No. 10 HortizonraL BorinGc, MILLING AND 


DRILLING MACHINE. 


Bement, Miles & Co.; 
cone shaft when moving table, and to 


motor belted to 


countershaft when running drill : 


Moving Table Longttudinally, Trans- 
versally and Revolving. No 


Load on Table. 
Mech 
Elect. H. P 
H. P. Out- 
A. V. Absd. put, 
Highest speed of cone shaft, 
OUT OF BOAT ccee cccccccecs as 93 3.01 2.07 
Running Machine Idle. 
Mech. 
Elect. H. P. 
H. P. Out- 
A. V. Absd. put. 
Low speed of cone shaft, in 
termediate gear aes 1g 7¢ 1.72 3 
High speed of cone shaft, in 
termediate gear.... 30 72~«2. 88 2.00 
High speed of cone shaft, out 
of gear rere - G7 Ge 5.45 4-53 
PLANING MACHINE. 


Betts Machine Co., 96-inch planing ma- 
chine; bed, 20 feet long by 7 feet wide; 
planes 96 inches wide and 96 inches high; 
cutting speed, 12 feet per minute; return 
speed, 3to1; countershaft speed, 250 revo- 


lutions per minute; motor belted to 
countershaft; load on bed, 15 tons: 
Mech, 
Elect. H. P. 
H.P. Out- 
Readings. A. V. Absd. put, 
Driving countershaft with 
machine belts on loose pul 
TOE. natdaneens.a avece 89 Cp 2,69 73 
Running machine, idle 
Forward.... é so 20 6S 8.93 80 
Instant of reversal for return 
OSs UP Gucees scvseoe - 95 45 5.70 4-93 
oe errr 30 65 2.60 1.73 
Instant of reversal for for- 
ward movement. .. ....... 75 §5 5.50 4.60 
Cutting tests— steel — 
f-inch cut, y%5 feed.......... 24 76 3.45 2.53 
¥%,-inch cut, ;%5 feed.......... 37-74 «= 3-05 2.73 
Running machine, idle...... 20 76 2.03 1c7 


The cutting tests were made on a dupli- 
cate machine, with a load of 12,600 pounds 
on the bed. 


PLANING MACHINE. 


Betts Machine Co., 48-inch planing ma- 
chine; bed, 15 feet long by 3 feet wide; 
planes 48 inches wide and 48 inches high; 
cutting speed, 934 feet per minute; return 
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speed, 3 to 1; motor belted to counter- 


shaft; load on bed, about 4 tons : 


Mech 
Elect. H. P 
H.P. Out- 
Readings A. V. Absd. put 
Cutting ‘inch cut, y,-inch 
feed.... - TERE S 24 , 8.53 1.¢ 
Instant of reversal ... ...... 41 73 399 3.07 
Return at speed ......... - 30 77 3.08 I 
Instant of reversal........ 35 75 5 5 


PLANING MACHINE. 

Wm. Sellers, 84-inch planing machine; 
length of bed, 15 feet; cutting speed, 13 
feet per minute; return speed, 3 to 1; 
motor belted to countershaft 


Elect 
H. P 
Readings A. V. Absd 
Driving countershaft and loose pul- 
leys.... ee . ° 1¢ TOS 
Driving planer bed, no load........ 18 105 2.52 
Reverse..... 85 79 «88. 05 
Return at speed........ : 20 197 85 
Reverse... Se te ee 45 5 5-7 
Load on bed 12,€00 Ibs 
Driving planer bed, forward 2 10f 
Reverse Somes by eee ae gs ¢ 
Return at speed i 30 107 4 


Reverse - 
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Letters from Practical Men. 
Another Good Job Without Tools. 


Editor American Machinist: 

In the June 18th issue of the “Americar 
Machinist” 
by Mr. T. 


turning 


there appears a description 
Hodgson, of a job of boring 
and 10-foot sheaves in a shop 
which to the casual observer would not 
look capable of turning out anything 
larger than a 4-foot pulley. 

I myself happened to be in Truro at that 
time while on a visit to my native town a 
few miles distant, and, being a machinist, 
I naturally gravitated toward the “Foun 
dry,” as the establishment is locally called 
While there I saw the same job in all the 
various processes of molding, boring and 
turning as described by Mr. Hodgson. 

Visiting the same shop about a year 
later, I saw a job being performed in a 
manner which for originality I don’t think 
beaten. Approaching 


ever seen 


front door I 


I have 
the 
about 8 feet high and 5 feet in diameter, 


saw a steel converte 


made of cast iron, with trunnions about 
10 inches in diameter and 18 inches long, 
cast on each side. The first of these trun 
nions was in process of being turned. The 
front door opening was about 9 feet wide 
the The 


timber, 


and about same height. door 


posts were of about 10x 12 for 


lumber used to’ be cheap in that part ot 
At the center of the height 


of the door these posts were bored with 


the country. 
a 2-inch hole through each. On the front 
side a wrought-iron plate tapped 2 inches, 
and on the back a similar plate bored with 
a 2-inch hole through the center, wert 
bolted with four bolts, the large holes in 
the plates corresponding with the holes 
in the posts. Through these plates steel 
screws, pointed to act as centers, were 
placed with a jam nut on each. On these 


centers the converter was swung on its 


trunnions. A gear about 3 feet in diame- 


ter, having its hub bored slightly larger 
than the rough diameter of the trunnion, 
had previously been placed. This gear had 


four set screws set at equal distances 
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around each 2nd of its hub, and by means 
of these it was trued up on the trunnion 
\ pinion to match this gear was placed on 
i shaft mounted in boxes set on a timber 
irame, so that the gear and pinion meshed 
properly, and the opposite end of this 
shait carried a pulley through which it was 
driven; while a slide rest, similarly blocked 
up on timbers, was doing the turning on 
the opposite trunnion, and doing it in a 
manner that would compare very favor 
ably with the work of some lathes costing 
hundreds of times as much as his rig did 

GEO. F. WADDELL. 
Butte, Mont 


a a 
A Blueprint Frame. 


Editor American Machinist: 


I inclose a sketch of a blueprint fram: 


and truck devised by Mr. Spencer, of the 


Fairbanks Scale Company, for printing 
extra large plans now required by thei 
foreign trade 

Che truck is made of !2-inch gas pipe 
which will be found stiff enough for a 
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required, and in this manner the pressure 
may be equally distributed over the entire 
that 


surface of the glass, so the details 


] 


in the middle of a large tracing will print 


as sharp and distinct as on a smaller draw 


ing 
W. H. SARGENT 
St. Johnsbury, Vt 
A A A 
Hardening. 
Editor American Machinist: 

\n article in your issue of Septembe: 
3d, concerning hardening by means of 
vas, and signed by \ P Pre SS, has COTE 
to my notice, and, being a practical tool 
and die maker myself, | wish to place be 
ore the readers of the “American Ma 
chinist” some tacts connected with it 

For hardening small pieces the gas 
furnace is thought a good deal of, but 


when it comes to larger work the charcoal 


iorge is preferred One dithculty with 
the gas furnace is that the firebox will 
sometimes crack when you have a pat 











each end of the 


casting bored out to form a bearing ora 


glass 30x 48 inches \t 
f the 


truck, at the top o is a special 
trunnion, one of which is attached to each 
end of the print frame. This is shown in 
Fig. 3. At one end of the frame is a plate 
containing several holes in a semi-circle, 
and in the special casting is a spring pin 
which will drop into whichever hole will 
give the proper angle to the print frame 

The frame is loaded by turning it bot 
cross-bars 
Each 


of these cross-bars carries several springs, 


tom up, as in Fig. 2, when the 


may be unlatched and thrown back. 
shown in Fig. 4. These consist of a post 
screwed into the wood, a cylinder sliding 
freely upon it and pushed out by a coiled 
spring, the pin 
a slot 


play being limited by a 


and 
The pressure may be regulated by turn 


the post into or out of the wood 


FiG. 3. 


A BLUEPRINT FRAME 
ticular piece in the furnace The gas 
mediately comes in contact with the hot 
steel and eats into it, injuring it pet 
manently \gain, the air is too much 


in contact with the steel, which makes it 


spotted, as if peppered and salted Some 


kinds of steel will flake in a gas furnace 


1s 
before it reaches an overheated condition 
I lay this fact to the effect of the 
the metal. This con 


air and 


ye 
Las 


escaping 
tact 


to 


upon 
with the air also makes hard 


heat 


t very 


get an even with a piece of any 


size. 

[ find that 
heat, and the piece is not exposed to ail 
the c¢ the 


charcoal gives a uniform 


and s in ase with gas 


gases, a 


even if charcoal does cost 33 


bushel, 


something reliable, which can be 


furnaces 


cents per is it not better to have 


used i 


five minutes’ rather than something 


that 


time, 


is not reliable, and for which you 


must wait hiteen oO 
Charcoal so tends te 
the steel, wl ‘ is tel 
Hard co sometit 
Very satistactory rest 
than char do fat 
nace 
A a 
Tha 
Editor Ameri Ma 
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plementary crank disk. That device would 
undoubtedly much lessen steam leakage; 
but still, we think we do the engine and 
its inventor no injustice when we say that 
such an engine would probably be difficult 
to keep steam-tight. This is only our 
own opinion, however, and the engine is 
before our readers, who can judge of this 
matter for themselves.—Ed. ] 


a & & 
Power Required to Groove Rolls. 


Editor American Machinist: 

[ notice in your issue of September 17th 
a query from a correspondent in York, 
Neb., as to the power required to corru- 
gate chilled iron rolls. 

[ believe this question can be more 
definitely and accurately determined by 
a statement of the work performed in our 
shops [Dubuque Turbine & Roller Mill 
Co.] by the Graham hydraulic corrugator, 
than by the method adopted in your an- 
swer. The pro- 
vided with eight cutting tools, arranged 
concentrically in a movable die, which is 
Eight 
complete grooves or corrugations are cut 
for each upward stroke of the piston. 

The diameter of the piston is 20 inches, 


machine I refer to is 


operated by a hydraulic piston. 


and the pressure varies from 20 pounds 
for light work to 40 pounds for the heavi- 


est work the tools will stand. The cal 
culation of the power required would 
therefore be as follows: Area of piston 
pressure per square inch feet per 
minute foot pounds, or 314 * 40 *3 


37.080, or 1.14 horse-power lor eight tools 
If vou take one-eighth of this it will give 
For 
the ordinary corrugations, such as 16, 18, 
it will take only about half the 


you .142 horse-power for each tool. 


20, Cic., 
above amount of power. 
F. THORNELY. 
Dubuque, Towa 
[The Mr. 
Thornely undoubtedly shows pretty nearly 
the actual force required to do the work 


machine referred to by 


We recognized that the method used by 
us could not give very accurate results, but 
it was the best that suggested itself at the 
time.—Ed. ] 

A A A 


Square Versus V-Slides on Shapers. 
Editor American Machinist: 
Recently we were in the market for 


some new machine tools, and among 
others purchased were two shapers. 

In bargaining for these we were led into 
quite extended arguments with certain 
makers as to the comparative merits of 
square and V-slides on the ram of the 
shapers. The gist of it was, they seemed 
to prefer to make, and strongly advocated 
our buying shapers with V-slides, their 
reason being that they were cheaper and 
were just as good, if not better, than the 
square slides. 

As we reasoned that the square slides 


would give us the most wear and work 


easier, besides being more easily repaired, 
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and probably stronger, we insisted on this 
style of machine. 

It seems to us that if the surface of the 
V-slide should in time wear, say, .002 inch, 
the ram, on account of the angular shape 
of the slide, would have nearly .004 inch 
play. This would not be so with the 
square slide, as .o02 inch wear would mean 
just .002 inch play, and no more; all this 
provided the wear was not taken up, of 
course. 

It is also our belief that it requires less 
power to drive the square slide ram on a 
heavy cut than it does the V-slide, on ac- 
count of the tendency of the V-slide to 
wedge up, as it were. Another point in 
favor of the square slide is that it takes 
less oil to lubricate it than the V-slide, 
which, being on a side hill, allows the oil 
to run off nearly as fast as put on. 

Now, as the shaper manufacturer wrote 
us that out of over 4,000 shapers which 
he had made and sold, less than 2 per 
cent. of them had square slides, we wish 
to inquire why we are in the minority. 
Are we right or wrong in our reasoning? 
Look at it as we may, we still believe V- 
slides on a shaper is very poor mechanics, 
even though there are 50 to I against us, 
according to this maker. 

Will someone who is interested, or has 
studied the question, give us the benefit 
of their experience? We would like to 
see the matter discussed, as the subject 
while. 


is well worth 


F.C. McCrary. 

Utica, N. Y 

A aA A 
Diameter of Ball Bearings. 

Editor American Machinist 

Following is a formula for determining 
the diameter of the circle passing through 
the centers of balls in a ball bearing, hay- 
ing given the diameter and number of 
balls, providing the balls have no space 
between them, 2. 
I have found this formula very 


e., are tangent to each 
other. 
useful, and having never seen it printed 
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DIAMETER OF BALL BEARINGS 
thought it might be useful to some of the 
‘** American Machinist” 


S 


readers of the 
D 
LS0O 


sin, 


in which 


D diameter of centers of balls ; 
Ss size of balls ; 
NN number of balls. 


The formula was deduced as follows : In 
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the figure, the line # £, connecting the 
centers of two adjacent balls, passes 
through the point of tangency of the two 
balls, which is at C, and drawing B A and 
E A, we have the triangle BA kk. BC 
being equal to / C, we have the right 
angle triangle 2 C A with the right angle 
at: 
a: . . aC 
Sine of angle 2 A C= , (1) 
AB 
It can be readily seen that the angle 


. ¢ et 
BAE=? y , V being equal to the num- 
ber of balls used in the bearing : 
Angle 8 A C = angle £ A C = } angle 
300 
, N 180 
BAi= - N (2) 
Substituting in equation (1) we have 
sin 180 BC 
sin, = (3 
A AB ’ 
——: D 
BC ~and 4d B= 
5 
BC 2 » 
AB Dp 


and substituting in equation (3) we have 

P ISO »S 

sin. —, D (4) 
and by reducing the equation to find the 


value of 1) we have 


D= 
.. 180 
sin. N 
in which 

D diameter of the center of balls ; 
S = size of balls; 
NV = number of balls. 

ARTHUR 
|The same formula has been used for 


B. Bapsirr. 


computing the pitch diameter of gears by 
the system of chordal pitch.—Eb. | 
A A A 


A Working Test of a Threaded 
Piston Rod. 
Editor American Machinist: 

The tests shown by Mr. Bullock, in the 
“American Machinist” of June 25th, giv- 
ing the breaking strength of several 
methods of fastening crossheads to piston 
rods, do not appear to me to have any 
practical value, for in this case it is the 
elastic and not the ultimate strength that 
is wanted. It is a well-grounded rule in 
the construction, adjusting and running 
of machinery, that a load that will perma- 
nently change the shape of any part ought 
never to be applied. If a jam nut is 
screwed up so that the pressure between 
it and the crosshead is less than the elastic 
strength of the rod, as it always should 
be, then a pull that will stretch the rod 
permanently will free the nut from the 
crosshead. Hence, the jam, nut when 
properly adjusted, has no influence on 
the ultimate strength of the rod. 

In order to get a sort of a snap shot 
at a jam nut, as one might expect to find 
had 


and crosshead made as shown in Fig. 1. 


it when in use, | sections of a rod 


The nut and crosshead were tapped with 
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a standard 2-inch tap, and the rod threaded 
to fit them so that it could be screwed in by 
hand. I then put the crosshead in a vise, 
screwed the rod into it just 3 inches, and 
then set the jam nut up as shown in Fig. 
2. A weight up to 115 pounds was grad- 
ually applied to the wrench, 54 inches from 
the nut. 
of the free end of the wrench. 


The weight included the weight 
The rig 
was then put in the testing machine, and 
the rod very slowly pulled on; at the same 
time a man was trying, with his hands, to 
unscrew the nut, and just as a pull of 
50,000 pounds was reached he succeeded 
in doing so. There was no perceptible 
change found in the rig after it was re 
the 


This test shows that the actual pressure 


moved from machine. 


< S 0,000 Tbs, 








Fig. } 


between the nut and the crosshead was 


] 


very close to 50,000 pounds, while if al 


] 
i 


the force applied to the wrench could have 
been concentrated there, it would have 
been equal to 54 * 2 X 3.14 115 X 4.5, 


which is 175,940. These figures show that 


72 per cent. of the weight applied to the 


wrench was lost in friction 

The letters that have recently appeared 
in the “American Machinist,” giving va- 
rious methods of fastening the crosshead 
to the piston rod, appear to me to be good 


examples of the extremes in engine de 





= = 
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Fig. 2 . 


TESTING A PISTON ROD 


Mr. Bu 


He tapers, threads and 


tails. On the one hand, take 


lock’s method 


plugs the crosshead ends of the rods. 


This is certainly a difficult and expensiv: 


way of making the attachment, and would 


be found to be especially so ifac 
had to be duplicate 
builder. | 


Bullock’s crossheads are “O K,” 


rosshead 
‘d by others than the 
Mr 


but it 


have no doubt but that 


is well enough to remember the poor fel- 


low who may have trouble in running 
them 

On the other hand, M1. Halsey’s 
method is simplicity itself. He leaves the 
rod straight and forces the end against 


the bottom of the hole in the crosshead 


with a key. Anyone in the machine busi 
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ness ought to be able to duplicate either 
part of this without any difficulty. In a 
high-speed engine with a crosshead whose 
does not correspond 


center of gravity 


with the center of the piston rod, as the 
Laird crosshead (which is largely used 
the 
that it must get at each end of the stroke 
that Mr. 


lacked rigidity, but it would only be under 


on locomotives), then side-jerking 


might prove Halsey’s method 
such circumstances that any trouble would 
occur 
J. H. DUNBAR. 
Youngstown, O 
A a A 
The Late Mr. Holloway’s Foundry 
Management. 
Editor American Machinist: 
rhe tribute paid to the late J. F 
September 


Hollo 


Way, in your issue Ol 17th, 


vividly recalls to my memory the incidents 
you have described, and which were such 


is to cause all his employés to show great 


respect and love for an employer rarely if 


ever equaled. There are few if any em 


plovers 


| themselves 


than did 


who have endeared 


under their charge 


more to thos« 


my friend, Mr. Holloway Though not 
habit of 


careful of his expression, his 


in the saying much, and very 
ictions sé 


cured for him the implicit confidence of a 
He made all, 


down to the 


him from 


who worked to1 


his highest assistants com 


monest laborer, feel that they had in him 


a true friend. While somewhat reserved 
in his manner, yet he was always easily ap 
proached by anyone. He seemed to taki 


more pleasure in talking to those below 
him than to those more nearly his level 


He delighted to 


aged or aided anyone in need or in trouble 


feel that he had encour 


especially if the recipient were ignorant 
of the source of his help. The numbers 
who are indebted to him for acts of kind 
ness will never be known. He ever as 
sisted and encouraged energy, merit and 
talent to their highest achievements, and 


many owe success in their undertakings 


to his true manhood, the writer being one 

of them 
\lthough a 

ind able 


unassuming men to be 


prac tical 
of the 


brilliant engineer 


manager, he was one most 


found, and was 


always ready to impart any information 
vig 

in his power to aid the progress of 

mechanism. He was a most careful fol 

ower of all details as well as the general 

plans of any work coming under his 


harge. His mecl 


d by all who had any cause to 


anical ability and skill 


be brought into contact with his manage 

ment The manner in which he directed 
the constructi of massive machinery 
with inadequate and poor tools, was often 
a marvel to mechanics and engineers 
Work can be easily done with good tools, 
but it requires brains to do it without 
them. He took a most earnest interest 
in all departments of his plant, and on 


several occasions expressed to the writer 


that he considered the foundry offered 


IQ _O453 
more scop OT I echat ski d gx d 
judgment t iny other department « 
mechani S He tully recognized the ul 
certainties and difficulties of heavy found 
ing, and stood ever ready to render his 
foremen any assistance that could aid then 
in turning out g stings Chis was 
one Ol the ct s that « ibled the Cuya 
hoga Foundry to 1 or ten successive 
vears without sing one single large 


casting—a record I have not seen excelled 
When Mr. 


founders lost a valuable friend; 


Holloway passed from us, the 


one who 


ever stood ready to assist in elevating the 


7 7 a 


Centering Both Ends at Once. 


Editor American Machinist 

An astonishing number and variety of 
special appli es have been gotten uy 
it one time or al the rin one sh p or 
inothet 1S¢ nection with the 
engil ithe. The deman p | jol 
hay ve I y fi suggested them, and 
when they have been made they have ire 
quently been found more widely and ec 
stantly available than w first expected « 
ther It is quite rarely that these device 
are failures for the purposes for which 
they are made, and many of them are so 


good that they get in use on other lathe 


in the shop of their nativity, and later o1 


we find them in quite general use in other 
shops 
rhe 


great service in spreading the knowledge 


American Machinist’ has done a 


of such devices and promoting their gen- 


eral adoption, and is still doing much in 
the same direction. As with other field 
ot invention, however rapidly we may 


traverse it, we never can approach the 
that the inventions 


and that the 


time when we may say 
inventor has no 
conquer Phe 
and there 


more inventions and dis« 


are all made, 
more worlds to reverse 1s 
everlastingly the case are always 


overies betore u 


to be made to-day than there were veste1 
day 

I find mys thinking just now of one 
special device for the lathe that is not in 


general us innot but think 


would be gene?! lly ust ul lo tel 


about it an 


I had better tell how I first came to use 

C Drie upo t t | was Tf 

pretty steadi 1 24-inch latl Althoug! 
t! hop w ized one, I did t 
have the hum-drun it that a fe 
vould ] if he w 1 gy such a lathe 
in big shop to \ I had a great irtety 
of work, and had, afte 1 whi i great 
many special things for doing it, and ne 
objection was ever made to n making 
as many such things as I wanted Chey 


were generally made without any help 


from the drawing ri I could go to the 
blacksmith or to the 


patt rn shop 
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before anvbody knew, it was all done and 


along Of course, 


it work helping things 


it free-and-easy style of running a shop 


tilcl 
youtd 


ot do now. but | really believe that 
t worked very well with me 


\lthough I had quite an interesting va 


ty of work, with special novelties com- 


ing along at intervals, | had also certain 


used to come around over and 


wain with considerable regularity. 


One ot these jobs will be understood well 


nough from the little sketch that 1 show 


here, Fig. 1 
wrought-iron shaft with a couple of en 


It was a short and chunky 


The sketch is intended 


larged plac es on it 
1 


to show thie 
it, and also the finished shaft that it 


forging about as I used to get 


Was 
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chine, just to be abie to square up the ends 
to pretty near the right length, or, rather, 
to cut off the ends, for [ have actually had 
to cut off an inch or over from each end ot 
the shaft, and, of course, | thought then, 
as I have thought many times since, how 


much more valuable and serviceable 


acen 
tering machine would be if it had a squar 
ing-off arrangement as a part of it, tobring 
the piece to the right length and the end 
to an approximately flat condition before 
using the center drills. Such a machine 
would, of course, cost much more than a 
simple centering machine, and it ought to, 
because it would be worth so much more 
The the 


centering 


temporary centers made in 


machine were, of course, all 





my jeb to dig out of it, as the sculptor gone when I got the ends of the shait 
1 tj 
\ 
\ $$$ YY NO" Fg. J Amer Machiniet 
THE FINISHED SHAFT IN THE ROUGH 
carves the statue from the rough block ot — cut off, and then, after considerable time 


marble 


I do hope that I have got the shade 
lines right on this drawing, for I certainly 
have tried to. To tell the truth, lam only 
really certain about the left-hand end of 


the forging. That, of course, ought to 
e heaviest kind of a shade line on it, 


\bout the lower side | am 


have th 
and there it 1s 
a little in doubt, because it makes a little 
difference, I suppose, whether a thing is 
round or square, and there are some peo 
ple, [ believe, who say that round or cylin- 
drical boundaries are not entitled to shade 
lines. This forging was not round enough 
to be certain about it, so I gave it the bene 
doubt the benefit of the 


and the character and individu 


fit of the and 


hade line 


Shade 


ality of the sketch is greatly promoted by 


it Phe finished shaft, shown inside the 
rging outline, was, of course, not en 
titled to shade lines, because at the time I 


been turned, 


had 


and consequently had never been exposed 


y of it not 


am speakins 


light 


to the 
"as the sketch 1s intended 


The ‘forgings,’ 


to suggest, were admirable specimens of 


the forgeman’s art, the art in this case con 
sisting in putting into each forging as 
as little labor 


without 


much iron and as the cus- 
“kicking,” 


The 


shaits were not round or straight; the ends 


tomer would accept 


and this customer was no “kicker.” 


may have been clipped off at a single blow, 


ind were lett just as the chisel left 


they 
them Che shafts were of excellent iron, 
so that it was a pleasure to work it 

| never had one of the shafts that would 
ot clean up, but on account of their being 
so crooked it required the most careful 


ntering generally to get them out. We 


had centering machine, but it would 
have been no good in this case, because 
the ends never could be allowed to run 
tru | believe I did put temporary cen- 
in the tirst shaft on the centering ma- 


had been used up, I was only just ready 


to begin the centering. I had already 


had to change ends with it in the lathe, 


in order to face both ends, and the run- 
ning on the temporary centers had given 


me a little idea about the direction to 


throw the new centers, and the distance 


to throw the centers, and that was all | 
had gained so far. The shaft was of such 


a weight that it was a rather ugly thing to 
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ly. I was fortunate enough to have a good 
chuck to the 
ent, four-jawed chuck, about as big as the 
had 


opening in it, 


lathe—a strong, independ 


lathe would swing, and | a steady 


rest with a big which is 


good thing to have. I found 


another 
iround the shop a sleeve big enough to go 


over the big part of the forging, with 
four set screws in each end to true it up 
and hold it fast. 


I have done all sorts of silly mechani- 


cal things, and once I made one of those 
sleeves with three screws on each end in- 
stead of four, saved drilling and tapping 


two holes and making two screws, but 


I only did it once. If anybody has tried 


centering anything with three screws he 


With 


he simplest thing in the 


will know just how it is himself. 
jour screws it is t 
You find 
want the thing to go, and you slack the 
the 


world out which way you 


tighten 
But 


screw on that side and 


opposite one, and it is done. with 
find 


you 


which 
that 


know 


three screws you Way you 


want to go, and slack screw, 


and you immediately don't where 


you are at. Of course, with three screws, 
when one is tight on the work all are 
tight, but this advantage is fully offset by 
the that 
are slack, and as likely as not the thing 


nuisance when one is slack all 


turns around on you and you have to be 


The 


generally speaking, a 


gin all over again. three-jawed 


chuck its, nuisance, 


except as a universal chuck. I have no 


use for a three-jawed chuck with inde- 


pendent jaws if 1 can get a four-jawed 








handle, and I am talking now about the chuck. 
time before the chain hoist, or at least of a But the sleeve that I had on this job 
place where the chain hoist had not yet had four honest screws on each end. 
taken hold. The shaft forging weighed I put the sleeve on the big part of the 
very close to 300, and the finished shaft forging and laid it in the steady rest, and 
only a pound or two over 200. I had caught the long end of the forging in 
) 
b ‘ a 
4 lees A me M . 
\ Fig. 2 
a 
J 





somebody to give me a lift to 
onto the lathe, and then I 
alone. Of 


get it up 
had to go it 
block 


and an elevating screw to it, 


course, I had a with a 
swiveled V 
so that | 
shaft without much trouble. 


Well, after the temporary facing to the 


could change ends with the 


length and chipping off the hubs, I at 


tacked the ends of the shaft with a center 


punch, and then got it onto the centers, 
and after two or three trials with a knob 
of chalk I had the centers where I wanted 
them; and with a drill socket in the live 
spindle and a center drill, IT soon had the 
shaft so that I was ready to go to work. 

It was only the first one of those shaifts 
that I handled in that way, and when the 


next one came along I went at it different 


the chuck. I did not waste much time in 
getting the shaft true; just trued it up in 
a rough way by my eye, which is not such 
Then I cut off the 


the 


a rough way, either. 


end of the shaft with strongest cut- 
ting tool I had, and it did not take long to 
do it . 
That all that I had to do to that 
Then I caught the faced end of the 
the 


on the long end, and then I had the job 


was 
end. 


forging in the chuck and set sleeve 


just where I wanted it. It was now in 


order to true the thing up carefully, just 
as I wanted it to run on the centers, and 


so that I could be sure that every spot 


would turn out. I don’t need to say any- 
thing about that, because any fellow can 
do it. Then I the 


tightened up chuck 








| 
"t 





October Ss, 1SoO 


<cTeWS and the screws of thre 1, ‘ nd 
vas ready to go to worl iced ofl 
he long end of the shaft the same as 1 


did the other, leaving about ,', inch to 


ce OF O! ¢ h « d ter the ob was 
lone 
()t cours vith a ithe w t 

the centers there sl Y ood 
nter all the time the work is being done 
id there should be good centers left i 
e job atter it is finishes » that if any 
uly ot a iture generation has to put 
tin the lathe again he will not be cursing 


is ancestors because they leit no centers 


Phere is nothing that so che ipens 
job and “gives away” the inferior lathe 
hand like bad ends on his work \ dis 
vusting thing that 1 see sometimes evet 
now ts a little ring right around the cet 
ter that has been taken off with a flat file, 
because the side tool did not go quite 
down the center. 

If the center is large enough for the 
job, there is not generally any objection 
to leaving a thin finishing cut to be taken 
off the end of the shaft after the job is 
done. The truth of the center will not 
be affected and the job will have a bettet 
finish, and I finished my shaft in that 
way. 

\fter the shaft was faced off to the right 
length, with enough left to skin off th: 
ends after the other turning was all done, 
I drilled the centers in both ends of the 
shaft without slacking a screw, and how 
I did that is really all that I set out to tell 
about at this time. Of course, I had a 
good drill chuck with a taper shank to fit 
the center holes in the lathe spindles, and 


lrilled the outet 


a good stock of drills. I « 
center of the shait with the drill chucl 
mounted in the tail stock spindle, and tl 
shaft revolving, and I drilled the center 
the back end of the shaft with my bacl 
action live spindle drill, shown in the 
sketch, Fig. 2 

Che live spindle was hollow, of course 
as a live spindle ought to be, and betore I 


put the forging into the chuck I slipped 


into the center hole the bush a as a guide 
for the drill spindle At the back of the 
lathe I had fastened a little bracket b with 
three 3g-inch cap screws. This bracket 
generally stayed on the lathe, but it could 


be taken off at any time if it happened to 
be in the way. The hub of the bracket was 
true with the center of the spindle of thi 
lathe. and it had a left-hand thread Io to 
the inch. When I wanted to drill the cen 


ter [| only had to pick up the drill spindl 


c, with the taper shanked, left-handed drill 


he socket in the end of it, screw it into 


the bracket until the point of the drill be 
n to cut, the lathe, of course, running 
the while, and when the drill began to 


| could tell, by counting the turns of 


the hand-wheel how deep to drill the cen 
he center drill was ground to cut 

cit ded 
d not tell any ind that thi 
lI] spindle is a handy thing to have 
| e never see! Invone S¢ t It 
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Screw Propeller Designing. 
kditor American Machinist 


I have just see \lr. ( S hook « 
Screw Propellers,” and ask that gentl 
Man s pa ‘ ( « rre ting the state ( 1 
on page 60, viz It 1 ery loubtiu 


whether there will ever be devised a form 


ula that can universally be applied to 
termine the best form and the most advan 
tageous dimensions tor a screw propellet 
under any given set of conditions.’ 

I worked out such formule three years 


before Nir Chase s book appr ired and 


the fact was noted in the English nautical 


papers about August and September, 1892 


he announcement brought me many re- 
quests to design propellers, which reques 
have continually increased; thus sutt 
ciently proving the usefulness of my sys 
tem in increasing speed and saving coal 
There may not, however, have been any 


announcement of my system in America 


1 


hence, Mr. Chase may not have heard of 


it 
C. PURCELL TAYLOR, 
Bart., D.Sc 
Lone | 
A os a 
Lubricants and Anti-Lubricants. 
It has taken mechanics a long time 
at least some mechanics—to learn to fully 


appreciate the function of the lubricant 
asa part of any running machine. That the 
1¢ journal box is not an expedient 
of a more or less extraneous character, 
a device merely to stop squeaking or to 
prevent heating, but really an actual and 
necessary part of the complete machine, 
just as the connecting rod is a part of a 
steam engine, Or as a gear 1s a part ol a 
cloc k. some orus have been slow to learn 
\nd yet this is not far from the actual 
position that the lubricant should be un 
derstood to hold Machines may p< rh ips 
run for a time with no lubricant, just 
aman may work minus an eye or an arm; 
but the machine or the man can net 
of them do their all-around best, the days 
of their running will be shortened, an: 
their product will be defective in quality 
or in quantity, by reason of their incon 
pleteness 

Phat we have been learning something 
in this line anyone can realize who has 
It is not so long avo that 


oil cups first came into general use, and 


oe 
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The time should also come when the belts 
sent out by the belt makers should not be 
absolutely unfit for the use that they are 
made for until they have received such 
as renders them no longer re- 
spectable in appearance A belt that has 


simply been made capable of driving would 


treatment 


sell for not more than one-half the cost of 
the new belt, which shows how much is 
not known about belting. 

The operation of covering an iron pul- 
ley with canvas is a simple one, and any- 
one should be able to do it. The face of the 


pulley is first to be thoroughly cleaned, 


and then washed with muriatic acid. The 
canvas should be cut long enough to go 
twice around the pulley, and the same 
width as the face. Soak it in some good 


liquid glue, and then carefully wrap it 


around the pulley in the same direction as 
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is plain that ordinary surfacing, such as 
is usually done with a slabbing cutter, 
can be done with the spindle in this posi- 
tion, and, in fact, this adjustment shows 
the position in which such surfacing is 
ordinarily done. Fig. 2 shows the spindle 
in the usual horizontal position, with a 
cutter the last; Fig. 3 
shows the head in an angular position, 


similar to while 


in which it becomes useful for a variety 


of work. 

The method of driving is shown in Fig. 
4. The cone pulley shaft drives an inter- 
mediate shaft parallel with the line of the 


feed, by means of bevel gears, and this 
shaft in turn drives the main spindle 
through a similar pair of gears. The 


head which carries the spindle swivels 


around the center line of the interme 


diate shait, thereby permitting the move- 
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Solution of Cubic Equations. 


BY GEORGE B. GRANT. 
The solution of the equation of the 
fourth degree, in a recent issue of the 


‘American Machinist,” may have scared 
some, as the editor expected; but some 
not scared, but 


There 


others were not only 
called for more of the same sort. 
was really nothing about it to scare any- 
one not afraid of work, and anyone who 
is afraid of sin7 
be meddling with this matter at all. 
That these troublesome equations ar¢ 


\ nz is not likely to 


of frequent occurrence in practical com- 
putation I know, and I know that the 
usual text-book on algebra is nearly use- 
solving them, and, as the work 
done, the question is only as to 
method for that purpose. 


less for 
must be 
the best 
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the pull of the belt is to come, smoothing 
the last end down nicely, and letting the 
pulley stand at least twenty-four hours be- 
fore using. Ofcourse, the pulley may not 
look as pretty as before, but it will do two 
or three times the work 


aA A 
A New Universal Milling Machine. 
We four 


new universal milling machine which has 


present herewith views of a 


some points of interest. 

The features aimed at by the designer 
were: 

ist. Increased range of movement of 
the cutter 

2d. Facility for the use of face cutters 
for many jobs on which slabbing cutters 
have heretofore been used. 

3d Adjustment of the head 


with the work, in order to bring the cut 


laterally 


ters up close to the spindle bearing, re- 
gardless of the position of the cut. 

The first the 
spindle in three positions, and illustrate 


three views show main 


the range of adjustability of the spindle. 
Fig. 1 shows the spindle in a vertical posi- 


tion. A butt mill is shown in use; but it 





Fig. 2 Fig. 3 


MILLING 


ment shown without interfering with the 
driving mechanism. 

The head will be seen to be mounted 
on a stiff ribbed beam which is gibbed to 
the top of the frame column, and is ad- 
justable lengthwise of the beam. This 
adjustment of the beam enables the cutter 
to be on a short arbor and close up to 
the main bearing, even though the cut 
being made is upon the further side of 
To permit this movement 
of the the 
splined and slides freely through the cone. 
The spindle will be seen to be provided 
with a watch lathe pattern of chuck. 

The machine is the design of Mr. C. E. 
Van the Waltham Watch 
Tool Company, Springfield, Mass. The 
small size, having 


the carriage. 


beam, cone pulley shaft is 


Norman, of 
machine shown is of 
been so designed as to be within the 
capacity of the tools of the shop; but 
larger sizes are to be placed upon the 
market 
ae A A 

We have an inquiry for a grinding mill 

suitable for pulverizing hardwood saw 


dust at the rate of a barrel a day. Does 


any reader know of such a mill? 








MACHINE. 


If the algebra is consulted, the first 
thing noticed is that part of the equation, 
its second term, is assumed to be missing; 
but, unfortunately, it is not missing in 
After learning how to 


term a 


the case in hand. 
that 
reached; but, as likely as not, it will only 


discard solution may be 


appear that algebra is of no use for the 
purpose, as no direct process is known 
methods known 


Certain approximative 


as Sturm’s Theorem, and _  Horner’s 
Method the 


but they are so feariully and wonderfully 


are provided for purpose; 
constructed that it will take five times as 
long to learn them as it will take to guess 
at the off-hand. 
Horner’s are 


solution Sturm’s and 


rules such brain-racking 
devices that guesswork is preferable; for, 
although they are admirably adapted to 
the simple integral cases chosen to illus- 
trate them, they are ill-suited to the deci- 
mal fractions real cases are sure to 
present. 

What is needed by the engineer and the 
practical computer is a working rule and 
not a demonstration. He always knows 
how to make simple substitutions in alge- 


braic formule but has no time for special 
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processes, which, no matter how elegant 
and ingenious they may be, are objection 
able, because they must be learned anew 
for each application. 

The requirement that no special knowl- 
edge or study shall be necessary, has 
kept in the 
solution of the cubic equation, 
work the 
logarithmic tables can apply it to any pos- 


been view in following 


and any- 
one who can with common 
sible case without further study. 
‘Take the full cubic equation 
8 i ga x? +b r+ oO 


First compute the three quantities 


4 a~ 
H=-+ -- 
3 Q 
K | as 2 ab “T3 
27 6 2 
f{* 
\ ; 
A 
Any numerical example will fall under 
one of three different cases, according 


to the sign and value of N. 

Case 1—When NV is any positive quan 
tity, or when it is a negative quantity and 
numerically less than 1, such as + 7., or 
0, or —.9, the equation has but one real 


root, and that is given by the formula: 


. VA (Vat Vit V ay yt)" 
an expression that is very easily applied 


with the assistance of a table of square 
and cube roots. 

Case 2—When N =—1, as will occas- 
ionally happen, the equation has three real 
roots, two of which are equal. The two 
equal roots are: 
| \ 


and the other root is 


Case 3—When NV is negative and also 
than 1, 


the equation has three 


numerically greater such as 
— 1.02, or —@Q., 
real and unequal roots, and a little simple 
work with the logarithmic tables is re- 
quired 


First, find the angle D from 


in, J V NV 


} J), and make it 
+. or if A is —. 
three roots from 


if Avis 
Then compute the 


and then get 


“s + 2y Hsin.~ D—* 


4 4 


- + 2y/- Hsin, (60 on ‘D)- 3 
Vs - 2% /7 sin. (60 -. D) ; 


The computer must take pains to keep 
the + or 
will take care 


signs correct, which matter 
of itself if it be understood 
that the signis as much apart of a quantity 
as one of its numerals, and must be writ- 
ten each time. Too often the computer 
will write 942 and depend upon remember- 
ing that it is —942, when he would never 
write it 42 and depend on remembering 
the 9 

as the 9 


Really, the — sign is as essential 
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Example 1—First take an equation with 
simple integral co-efficients, because, al- 
though such a case never comes up in 
practice, it is easier to work and is a bet- 


ter illustration than an actual case. 


Take 2 9 .t* + 20 2 12 o We 
have a — Qg, é 1 20, 12, and 
»0 SI] - 
H 
3 g 3 
‘ — 9° 180 12 
A - 3 
27 6 2 
\ - 1.41157 


As N is negative and greater than 1, the 


example belongs to Case 3, and 


sin. D = y/.708455, D 57. 19 10” and 
I } 

D = — 19° 6 23", using the sign be- 
3 


cause A is - 


Then we have the three roots 


Example 2 


t ge 2 i £6 2 10 oO 


to 
! 


H | 3 — WN LO, 421004 


q - 


and we have case 1, for one 


, Vir (i V +2 42004 py/-t-y/t1-421004 ] 


a5 - 


Example 3, the kind that occurs in prac- 


tice 

cr 9.339 ** + 8.5513 0 + 33.9605 oO 

H =— 6.8403, A 1230, 1 D o.7 53 
v¥, = + .O11995 + 3.113 + 3,125 
Y. = + 4.5239 + 3,113 7.037 
t 4.5359 3.113 1.423 


The equations of the third and fourth 
degrees are the only ones treated, because 
that of the second degree needs no expla- 
nation. The equations of the fifth degree, 
and higher, have never been solved by any 
direct process, and, in fact, there exists 
an incomprehensible proof by Abel that 
they cannot possibly be solved. For such 
cases Strum’s Theorem, and other forms 
of guessing, are the only known methods, 
and it is fortunate that they are but seldom 
needed. 


A A A 
The Fair of the American Institute. 
It is difficult to see how anyone can at- 
tend the American 
open at Madison Square Garden, in this 


Institute “Fair” now 


city, without a feeling of regret over a 
wasted opportunity A generation ago 
the annual exhibitions of the American 


Institute were of great interest and value. 


They presented a wide variety of the latest 
' 


and best in mechani industrial and ar- 


tistic achievement. For many years these 
exhibitions seem to have steadily degen- 
erated, until at the present standing they 


would seem to be beyond all hope of re 


No exhibition has been given 


covery 


2) ORF 
ono d 


since 1892 until this year hose that have 


been skipped have not been missed, and 
the present is interior to any of its pre 
decessors 

The main floor ipied principally 
by nickel-in-the-slot chine phono 


graphs, “take your picture in a minute,’ 


and other catch-penny Coney Island de 


vices. The merry-go-round 1s absent, al 


though ample room could be found for it 
In connection with these things many 
standard concerns, of course, exhibit 
goods that may be found in the stores 


but scarcely a thing is to be found in the 


entire exhibit that is not familiar or easily 


] 


knowledge of all 


within the well-informed 
people 

The basement of the building is a ““Ma 
Hall.” A very 


drives a line 


smooth-running 
shaft, 


chinery 
Weston 


seven or eight machines 


engine and 


were running at 


the time of our visit As several machines 


were being set up, and others were stand 


crates, it seemed probable 


ing around in 


that the machinery exhibit would be con- 
siderably increased, and on a later visit 
we may find something interesting 
there 

Madison Square Garden ‘+, becoming 
noted for its annual exh! stions, each in 


its turn drawing its crowd of well-satisfied 


visitors There is ne apparent reason 
why the American Institute Fair might 
not be made as attractive as the best 
7 o A 
The locomotive building plant, the ma- 


chinery for which was 


purchased of 


tool builders and to which we 


American 
referred some time ago, has been shipped 
from Philadelphia, and it is now reported 
that the Russian Government has practi 
cally closed negotiations for the pl int of 
the Wellman Works, at Chester, 


Pa., the price mentioned being $86,175 


~ | 
steel 


This concern has been in the hands of a 


receiver for some time past, but it is un- 


derstood that all legal and other objections 


have been removed, and the purchase in 


cludes engines, a large train of rolls, 


cranes, 


pumps, ete 
aA A A 


The Educational Department of the 
Young Men’s Institute, 222 Bowery, New 
York City, opened October 5th, and, as 


In previous year;rs, gives young men oppor 


Steam Engin 


Shorthand 


tunities tor instruction in 


eering, Electricity, Drawing, 


and other branches, under very favorable 
conditons. It is an excellent opportunity 
for mechanics, engineers and others liv 
ing in New York and who seek advance 
ment 
* A A 

The General Elect Company intorm 
us that a man calling himself Charles C 
Caldwell, formerly of Shelbyville, Ind., is 
representing hit elect! il en 
gineer connected with the General Electric 
Company, and drawing s lsu gainst 
the company and its officials. The man has 
never been connected with the General 
Electric Company \ 
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$4.00 a year to other countries, postage prepaid. 
Entered at Post Office, New York, as second- 
class mail matter. 
For Sale by Newsdealers, Everywhere. 
A A A 


Politics and Business. 

Our commercial report contains this 
week a letter written by a machinery manu- 
facturer, in which he states that two of his 
acquaintances, of opposite political faith, 
had each declared his intention of starting 
up his shop in November if his particular 
party were successful at the polls. 

It may be that the American people will 
in November adopt such a policy as will 
be ruinous to business and manufacturing 
interests. We do not believe they will; but 
if we attempt to convince ourselves that 
both the manufacturers referred to are 
right, such a policy of ruin is inevitable, 
because it will result from the election of 
candidate or the indorsement of 
either platform. This puts us in rather a 
peculiar, not to say ridiculous predica- 
ment, and leads us to inquire if it is not 
better to remember that, while participa- 
tion in political affairs by every American 
citizen is inherently and_ traditionally 
right, it is well to avoid letting such par- 
ticipation with our 
efforts to secure business and keep things 
moving. 

We all know that times are hard and 
that the volume of business that can pos- 
sibly be secured is less than usual; but as 
attention to and 
study of the matter, with perhaps unusual 
facilities for observation, so far as ma- 
chinery establishments go, we can state as 
a positive fact that those establishments 


either 


interfere personal 


a result of considerable 
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whose proprietors are taking their politics 
rather coolly, and are never devoting one 
hour of time to politics that can be advan- 
tageously spent in hustling for business, 
either here or abroad, are having much the 
best of the situation, almost without ex 
ception. 

We are perfectly well aware that some 
lines of business cannot be forced or 
pushed much, if at all, under present con- 
ditions; but, on the other hand, we know 
of different establishments in precisely the 
same line, some busy as can be, others 
apparently almost moribund; and, so far 
as we can discover, the only possible rea- 
son is that some are pushing for business 
and getting their full share of what busi- 
ness there is, while others are simply let- 
ting present opportunities slip by them 
because they fear something is going to 
happen. 

Weare not attempting to teach business 
to business men, but are simply presenting 
a few cold facts that are significant, and 
that might profitably form a subject of 
careful study in some quarters. 

Especially do we wish to call attention 
to the fact that America is no longer the 
entire world to an American machinery 
builder; that it is especially advantageous 
to have other countries, in 
which business can be done when times 
are slack here, as experience shows they 
occasionally will be. The business of our 
machinery builders in foreign countries is 
rapidly increasing; and until they have 
made a thorough trial, few American 
builders are justified in concluding that 
they cannot get their share of it. 


markets in 


a aA 
Getting the Benefit of Our Inventions. 


Mechanics and engineers—in the larger 
meaning of those designations—are, more 
than most men, so situated as to see the 
means by which, and the manner in which, 
human progress is accomplished. We see 
inventions and improvements in constant 
succession applied to all industrial oper- 
ations, giving every producer a continu- 
ally increasing efficiency. We can scarcely 
avoid at times some thinking ahead along 
the line of the possibilities suggested. 
Inventions and improvements, as applied 
to production, are too often thought to 
mean merely the cheapening of the prod- 
uct. 
but with the result, not that we get the 
same amount of product for less money, 
or what money represents, but that we 
get a greatly increased amount of prod- 
uct for the money, and the 
tinction is well worth bearing in mind. 
One condition, if accepted, means over- 
production, or under-consumption, which 
are identical; while the other condition 
means a full realization of the benefits 
secured to the producer. 

A pertinent illustration we have in the 
development of artificial lighting. In 
perhaps no field of invention is our prog- 
and advantage more fully shown 


They certainly always mean that, 


same dis- 


ress 
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than in the difference between the tallow 
candle and the whale-oil lamp of only 
fifty years ago and the various brilliant 
lights of to-day. There are those now 
who, if they had lived in the days of the 
tallow dip, and if they could have foreseen 
the possible marvels of illumination now 
so universally realized, would have assured 
the world that at the close of the nine- 
teenth century our lights would only cost 
us, say, one-tenth what they did then. 
Probably the fact to-day is that to each 
individual the actual relative cost to him, 
or the proportion of the cost of the light- 
ing that he now enjoys to the total cost 
of his living, is as great to-day as it ever 
was, but that for this same cost the same 
individual gets ten times as much light, 
and vastly more than ten times the light, 
‘hat he had in the “good old times.” 

The amount of artificial light that we 
can use, or that we can have glowing 
around us, is practically unlimited; but 
the same is not true of all the products 
of our industry. It is not true generally 
of the so-called prime necessities of life. 
It is not true of our food or of our cloth- 
ing. The civilized man can eat no more, 
and probably less, than the savage, if he 
can get it, and, as the human body has 
not grown perceptibly larger, it takes no 
more to cover the new man than it did 
the old, so far as the weather is concerned. 
Where the savage could spend his life in 
the quest of his food and his clothing, 
and then was all too familiar with hunger 
and cold, the mechanic of to-day can earn 
in one half hour of his day sufficient food 
and clothing to effectually ward off hun- 
ger and to keep him from shivering in the 
blast. If he were content to have merely 
the same for less cost, instead of more for 
the same cost, he should be happy in 
these days; but it is to the honor and for 
the progress of the race that he is neither 
altogether happy nor perfectly contented. 
Our food must not only be sufficient in 
quantity, but it must be constantly better 
in quality and variety, and must change 
with the round of the seasons. Our cloth- 
ing must be not merely a single garment 
or suit that we must wear as long as it 
will hang together, but must be something 
of positive comfort, and minister to our 
pride of person and to the pleasure of 
those we meet. 
who is without the desire for better food 
and better clothing, to begin with, a better 
house to live in, and the larger and fuller 


Any man in these days 


life that opens to the view of us all, who is 
not desiring these things, nor reaching 
out for them and grasping them as they 
successively come to his reach, is to be 
pitied and to be deplored. 

The drag and the curse of our modern 
life is the non-consuming producer. He 
may be the Chinese laundryman or he 
may be the skilled workman who pours 
his earnings into the saloon. Sometimes 
he may even be the one who is priding 
himself on his accumulations in the sav- 
ings bank, and there are others of various 
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grades of inefficiency 
who do not get all that they might out of 
their lives, or help as they might to main- 


non-consumptive 


tain the balance so necessary to both sta- 
bility and progress. The aggregate effect 
of our individual habits has more to do 
with the symmetrical adjustment of our 
life 
The greatest boon that legislation 


collective than any legislation can 
have. 
can confer is to allow Nature and human 
nature as free action as possible. 

The engineer, the inventor, the machine 
constructor, are continually augmenting 
human opportunities, and it would seem 
that they should also give some thought 
to the conditions under which these op- 
portunities may come to their complete 
fruition. 


r* A ~ 


Questions and Answers. 


Name and address of writer must accompany 
every question. tions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

(175) W. T. C., Chester, Pa., asks: In 
a triple expansion engine, with a constant 
load and constant steam pressure, will not 
the work done by the low pressure cylin- 
der be increased by giving it a later cut 
off? A.—The contrary is true. The work 
of the low pressure cylinder will be in- 
creased by giving it an earlier cut-off. The 
change of the cut-off will have a twofold 
effect. The earlier cut-off will increase 
the receiver pressure and also the back 
pressure in the intermediate cylinder, so 
that the work done by the intermediate 
cylinder will be diminished, but the work 
of the low pressure cylinder will be in- 
creased to about the same extent, the in- 
crease of pressure more than compensat- 
ing for the reduction of volume. As the 
same weight of steam passes through the 
low pressure cylinder in either case it is 
not difficult to see that the higher initial 
pressure will do more work 


(176) Student, Richmond, Va., writes 
Please explain the workings of the oil en- 
gine valves. How is the letting into the 
engine of such a small quantity of the oil 
at a time accomplished, and how is the 
air drawn into it in just the exact quantity? 
A.—The special device employed for de- 
livering the oil varies with the different 
makes of engine. In the Hornsby-Akroyd 
engine a pump runs constantly which is 
capable of delivering the largest charge 
ever required, and a ball governor works 
a by-pass which operates at an earlier or 
later part of the pump stroke as more or 
less power is required, the surplus oil be- 
ing allowed to flow back to the tank. The 
air is allowed to fill or nearly fill the entire 
cylinder for each charge, the volume of 
air admitted being constant, regardless of 
the charge of oll Our correspondent 
should secure an opportunity to examine 
an oil engine, and he will then be able to 
learn more about it than we can well tell 
him. 


(177) A. L. E., Louisville, O., writes: I 
have some trouble with a duplex steam 
pump to get it to work well. As soon as 
we speed the pump over 30 strokes pet 
minute it will lose the water. The dimen 
sions of the pump cylinders are: Steam 
3% inches; water, 24% inches, and 4 inches 
stroke. I judge that a larger pump would 
do the work better, for it keeps this pump 
busy to do the work nicely. A.—We do not 
know precisely what is meant by the 30 
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strokes per minute; as the term is used by 
different persons, it may mean 30, 60 or 
120 single piston strokes per minute. The 
sketch accompanying the letter shows that 
the suction pipe is 1% inches diameter, 
running horizontally 30 feet and then 
down with a vertical lift of 20 feet for the 
water. The sketch shows a _ horizontal 
vacuum chamber very near the pump, and 
also another sketch, as a suggestion, with 
a vacuum chamber at the top of the verti- 
cal pipe. The latter arrangement might 
be preferable; but we judge that the trouble 
in the case is, as our correspondent sug- 
gests, that the pump is too small and has 
to run too fast, and the suction pipe is 
certainly too small. A 2-inch pipe would 
show better results. With an actual lift 
of 20 feet, it is to be remembered that with 
a perfect vacuum at the pump there would 
be less than 6 pounds of atmospheric 
pressure to drive the column of water in 
the suction pipe, and it is probable that 
the pump suction is decidedly less than a 
perfect vacuum 
+ e A 


Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
teach us not later than Saturday morning for 
the ensuing week’s issue. 


Gear wheels, gear cutting 
Mer. Mach. Tool Co.,Meriden,Ct, 


Grant; see page ¥. 
Forming Lathes. 
Milling Machs. Kempsmith Co., Milwaukee, Wis 


Gasoline engine castings, 44 to5 1. P. Send for 


particulars. Box 129, St. James, Minn 

Engine Castings 44 to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J, 

Presses and dies for bar and sheet metal work 
Ferracute Machine Company, Bridgeton, N. J 

Just [Issued—Catalog No. 8. Mailed free. Clayton 
Air Compressor Works, 28 Cortlandt st., New York 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 

Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clough, New Haven, Ct 
Walter 
Broadway, 


Soliciting of High Class. —D 
Patent Cases, 111 


Patent 
Brown, Counsel in 


New York. Send for * Brief History of Patent 
Legislation.” 
Notice—The dissolution of the George Place 


Machine Co., through a receiver, in no way affects 
me or my regular business, as I had no financial 
interest in the company. My name has never 
been, nor is it now, on any of its obligations 
Owing to the corporate name under which the 
company has been doing busines, I thought it best 
to make this explanation. Very respectfully, 
GEORGE PLAC! 
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New York, September 19, 
4 a A 

As a result of the final trial of machine 

at the Washington Navy Yard, the 

Colt machine gun has been accepted, and 

fifty of the 


guns 


be ordered 
trial the 


will 
In the 


new weapons 


for use on naval vessels 


Colt gun fired 400 shots in 53 seconds, and 


afterwards discharged 2,111 consecutive 
shots before overheating It is under 
stood to be this last performance rather 


than the high speed for a short time which 
selection 
A A a 
Naval Chief of Ordnance 
the 


determined the 
The has, it 


appears, protested against award of 


contracts for torpedo boats proposed to 
recommenda 


be made on the basis of the 


Chief Constructor Hichborn and 
Melville, and this will 


a further delay, probably, in the set 


tion of 
Engineer-in-Chief 
cause 
tlement of the question of who is to build 


the b yats 


35-959 


It would seem to be one of the simplest 
and easiest things in the world to change 
the running of trains on a double-tracked 
Che 
Old Colony road up to last year ran its 
the leit 


railroad from one track to the othe1 


trains on hand track, when it 


changed them to the right-hand to con- 
form to the practice of the New Haven 
system, of which it is now a part The 
last year’s expense account contains an 


item of $287,305 as the cost of making the 
change 
a = A 
Mr. D. McFarlan Moore, whos« 


of vacuum tube lighting attracted so much 


system 


attention at the electrical exhibition last 
June, reports continued progress with his 


} } 


system. He considers that his light far 


surpasses any other ever made by artificial 
means. 
A o a 


Commercial Review. 


NEw 


YorK, SATURDAY EVENING, (% 


REVIVAL IN THE ELECTRICAL TRAD} 


The cry “Wolf” in regard to business 
improvement can always be heard here 
ind there. So long has it been the case 


that individual instances of good business 
did not indicate the 


that it has seemed ady 


average of the market, 
let the test 


ot time apply itself to the isolated 


sable to 
reports 


of improvement that have been heard of 


ate in various lines of machinery betore 
shouting about a return of prosperity 
But affairs have now reached such a stage 
that the existence of a marked change tor 
the better in the dynamo and motor trade, 
at least, can be affirmed 

The change may indeed be slight—we 
have even heard a denial that there Ss any 
at all—but we cannot help believing that 
business is on the move and in the right 


| he Case 


pani may be 


direction of one of the largest 


cited in illustration 


com 


They experienced a decrease of trade un 


til recently, and although work enough 
remained on hand to prevent any great 
reduction of factory forces they were feel- 
ing that they had gotten pretty n¢ irly to 
the end of the rope as regarded a show of 
activity But now new work has begun 
to come in and things will be able to move 
along steadily the future Improve 
ment is reported by various other con- 
cerns in this city One company is so 
well satisfied with its business outlook 
that they are now drawing up plans for 
the extension of their works 
AMONG THE SEVERAL LINES 

of electrical machinery, power motors 
ire in relatively good demand, as they 
enerally r Their adoption by such 
ocal factories as install equipments 15S 


1 


said to be universal. The company last 


referred to above report some two or 


cent. increase in the 


three hundred per 
mill demand (referring to this general 
class of work), though such figures are 


presumably exceptional. The indications 
to be seen in this fact are especially good, 


because the demand from the mills and 





960-386 


lactories 1s a 
They say, too, that trade in electri- 


reliable criterion of busi 
ness. 
cal machinery for this purpose is being 
pushed out West, which is the field soon- 
est withdrawn from in dull times because 
payments there are considered less prompt 
than in the East. 

Electric lighting generators are in bet- 
ter requisition than they were some time 
since, apparently because the season has 
come when people are making prepara- 
tion for winter and long evenings. 

The trade in street railway electrical 
machinery is not inclined to be brisk be- 
fore the election, but companies are hope- 
ful for the business that is to follow. It 
is said that this is about the time to look 
for the contracts for next year’s work, 
and that, although this season so far does 
not compare favorably with the corre- 
sponding one of last year, it will do so 
later on. 

Adopting the language of the draught- 
ing room, any little betterment which the 
electrical or other lines of trade which 
may be experiencing may be stated as 
follows: 


IMPROVED DEMAND EQUALS SEASONABLE 


ACTIVITY PLUS RETURNING CON- 


FIDENCE, 

The two terms in the right-hand mem- 
ber of the equation are unknown quanti- 
ties, and we can only form a guess as to 
The fact that people 
are settling down to autumn work and 


their relative value. 


making preparations for winter is doubt- 
less responsible for much of the increase, 
but a comparison of notes with other lines 
of trade and finance which are brightening 
up tends to show that buying is being 
stimulated by more exuberant spirits. 

To have a revival in trade just now is 
rather a sensible idea, for the number of 
failures in the United States during the 
first nine months of this year has been 
startling. Bradstreet makes the number 
greater than for the corresponding period 
of any year since the records have been 
kept, although less in total of liability than 
in the first nine months of 1893. The re- 
turns compiled by Dun show that the fail- 
ures have been most 
manufacturers. 


numerous among 


AS TO EXPORT TRADE, 


statements of a favorable nature are heard. 
A certain house reports that a goodly por- 
tion of its foreign business, which is in 
lighting and power machines, is done with 
England, and that motors for running 
printing presses may be mentioned among 
the 
remarks that its foreign trade is partly 
with Europe, but notably with the minor 
countries of the among which 
South Africa and Australia are purchasers 
of street railway goods. 


1 
Sales, 


One of the largest concerns 


world, 


In regard to trade 
with the Europeans, it is said that we have 
the upper hand of them in electric railway 
machinery, étc., as they have of us in philo- 
sophical apparatus. 
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MACHINERY EXPORT STATISTICS. 
Exports of machinery from New York, 
as unofficially computed from September 
manifests, so far as yet made public, with 
some delayed from the month preceding, 
amounted to $632,019, with 
$830,954 for August, upon the same basis 
of computation. In addition may be men- 
tioned a shipment of locomotives to the 
value of $49,750 upon which 
cleared September 21st for Yokohama. Re- 
ports made during the week ending Oc- 
tober 3d show items of machinery amount- 


compared 


a vessel 


ing to $171,247. 
TOOL BUILDERS WHO SEEK 
FOREIGN TRADE. 

A well-known manufacturer of machine 
tools, who has returned from Europe this 
fall, has consented to state for us his views 
upon the foreign outlook for the same. 
He writes: “Personally, I met with such 
success that our works are crowded to 
their utmost capacity, and we are now 
running day and night, with two shifts of 
hands. From this it might appear that all 
one had to do was to go to Europe and 


POINTS FOR 


demand orders, but such is not the case, 
as quite a number of American builders 
can testify. The main point was, that our 
goods possess merit, and the facts con- 
cerning the same were brought before the 
buyers in the proper manner. (On this 
latter point much could be written and 
said.) Primarily, to speak German and 
French and adapt oneself to the somewhat 
peculiar habits and business style of the 
buyer is of great importance.” Our cor- 
respondent further considers that a fair 
amount of trade is to be obtained in 
Europe, Japan, China, South Africa, etc., 
but that it is necessary to go after it. He 
also believes that an increased tariff would 
provoke retaliatory measures, and thus be 
an injury to the export branch of the ma- 
chinery business. He cites in illustration 
a threat heard in Paris, to place on Amer- 
ican bicycles a duty of $25 each, regard- 
less of cost, in the event of further tariffs 
on our part against France. 

He proceeds: “In England, American 
machinery is popular and will sell for some 
time to come, particularly the medium 
sizes, such as our line. In large and heavy 
machinery I do not think much will ever 
be done. The same applies to France, ex- 
cepting that France, to my observation, 
demands simple tools and goes slow on 
complicated ones like universal milling 
Neither 


worry us 


machines, universal grinders, etc. 
will the English and 
much by excessive copying and low prices, 


French 


as we now beat them all to pieces in fur- 
nishing good goods at low prices. Com- 
ing now to Germany, that is the country 
that will worry us all. While at present 
they are enjoying a marvelous degree of 
activity and prosperity, and are buying 
American tools liberally, it is largely be- 
cause they are (1st) unable to supply the 
home demand, and (2d) are buying our 
machinery to study the same, then possibly 


stepped Ay ap 
COUNTINUCA Pa t/ 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
aline. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Wanted—First-ciass vise hand on small work. 
Address Lock Box 392, Danbury, Conn. 


Experienced mechanical draftsman wants posi- 
tion; best references. Box 91, AMER. MACHINIST 


Pos. as foreman boiler maker: have had 
Box 90, Am. Macu 


Wanted 
large exp.; a hustler; A 1 refs. 


experienced machine de- 


Expert draftsman, 
Box 73, Am. Macu. 


signer, open for engagement. 


Foundry foreman with considerable experience 
wants pos.; American; bestrefs. Box 76, AM. Maca. 


Wanted—Thoroughly pract’l mechanical drafts- 
man; give age, reference and wages expected. Ad- 
dress Box 87, care of the AMERICAN MACHINIST 


An experienced designer wishes to change; well 
up on Corliss and automatic engs., modern shop & 
office systems; moderate salary. Box 86, Am.Macu, 


Machinist, also mechanical draftsman, desires 
position; will work two weeks free to show ability; 
German; speaks little English. Box 80, Am. Macu. 


Wanted —Position by athoroughly first-class pat- 
tern maker, 15 years’ experience; can furnish best 
of references; age 37; capable of taking charge. 
Box 89, AMERICAN MACHINIST. 


Wanted— Experienced foreman for assembling & 
finishing dept., making cyclometers, combination 
locks, ete.; steady employment; first-class refs. re- 
quired. Address U.S. Mfg. Co., Fond du Lac, Wis. 


I would like to hear from party desiring service 
of thoroughly up-to-date foundry foreman on light 
or heavy work; if you need such a man, drop me a 
line and get full particulars; good references. Box 
84, AMERICAN MACHINIST. 

Position wanted as foreman onscrew, milling & 
drilling machines, automatic or hand; have had 
charge of sewing machine and bicycle works for 16 
yrs.; am expert screw machine & screw tool hand; 
know how to handle help. Box 85, Am. Macu 

Bicycle Tubing—Wanted—Foreman who thor- 
oughly understands the manufacture of cold drawn 
seamless steel tubing. To one who is familiar with 
this trade in all its branches a good position is 
open. Applications treated confidentially if so 
desired. Address, with age, reference, salary, ex- 
perience, etc., Box 88, AMERICAN MACHINIST 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 


Cheap 2d h'd lathes & planers. 8S.M. York,Clev'd,O 


Calipers & Gauges. F. A.Welles, Milwaukee, Wis 


Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co. 


Light and fine mach'y to order; models and elec- 
trical work specialty. E, O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio. 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, ete. Call. or get 
list 17 B. The Garvin Mach. Co., 440 Canal st., N.Y. 
Who can think of some sim- 
Protect your ideas; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors 


Wanted—An Idea. 
ple thing to patent? 
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Just Published. Two Reliable Books. 


“sExrOoOPY HINES,’’ 


By Rosert Grimsuaw. Showing special Ways of Doing Work Better 
more Cheaply, or more Rapidly than Usual, 


400 Pages, 225 Illustrations, $2.50. 


««THE MODERN MACHINIST,”? ®» Jgrs,7. Uses, 
320 Pages, 257 Illustrations, $2.50. 
C7 Illustrated circulars of both sent free. 


NEARLY READY. 


ss GAS, GASOLINE AND OIL ENGINES,”’ 


By GARDINER D, Hiscox, M. E, 
400 Pages. 200 Illustrations. Price, $2.50. 


This book treats wt entirely of American 
makes of Gas, Gasoline and Oil Engmes, with tustructions for the care 
and management of the same 

Our Catalogues of Books for Machinists, Engineers, 
etc., also sent free 


NORMAN W. 


15 Beekman Street, 


comprehensively, and alu 


Electricians, 


HENLEY & CO., Publishers, 
NEW YORK. 





CURTIS & CURTIS, 

66 CARDEN 8T., BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 








Computing Figures 
mentally is probably the 
hardest kind of toil known. 
The Comptometer makes it 
— easy, is twice as quick, in- 
sures accuracy and relieves 
® all mental and nervous strain, 
Why don’t you get one? 
Write for Pamphiet, 


FELT & TARRANT MFG CO 


' 
' 
COMP omeTER £2-56 lL.uinors ST... CHicaco 


Columbia University 
in the city of Rew York. 








SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 

SCHOOL OF ENGINEERING, 

SCHOOL OF ARCHITECTURE, 

SCHOOL OF PURE SCIENCE. 

Four years’ undergraduate courses and spec- 

ial] facilities for graduate work in all departments. 
Circulars forwarded on application to the Secre- 
tary of the University. 





This beats 
Wind, Steam or Horse Power. 
We offer the 
ACTUAL 


WEBSTER jorstrower 
GAS ENGINE 


For $150, less 10 per cent. dis- 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds, 
Made for Gas or Gasoline. 

G2” Write for Special Catalog. 


: WEBSTER MFG. CO. 
— 1079 W. 15th St., CHICAGO. 


AURORA TOOL WORKS 


AURORA, IND., 


Builders of Latest Im- 
proved 








and 


RADIAL 
DRILLS 
WITH PATENT 


AUTOMATIC STOP. 


From 14 in. to 40 in swing. 











J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 









COFFINSLE:GHTOND SVRACUSENY 3 


awl Litrbitibiiibe titi dt 
MACHINISTS’ SCALES, Patent End Grad- 


uation. We Invite Comparison for Accuracy 

with all others. Every Scale guaranteed. 

Send for list. COFFIN & LEIGHTON, 
Syracuse, N. Y 


BETHLEHEM 
ROTARY SHEAR 


\ Will eut Sheet Metal and 
Plates 4 inch thick or less, in 
circles, curves or straight. 
away, any length, any width 
up to 31 inches. 


BETHLRHRM FOUNDRY AND 
MACHINE GOMPANY, 
South Bethlehem, Pa. 


TCINISHED NUTS ee 


TRUMP BROS. 


MACHINE CO., 
«oeeee MANUFACTURERS, 
WILMINGTON, - - - DELAWARE, U.S. A. 





1 
co 

















Patent Carrying Track 


OVERHEAD 
TRAMWAY 


for Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book, 


The Coburn Trolley Track Mfg. Co., 
... HOLYOKE, MASS.., 


SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 












the Albro-Clem 


7th St. 


and 
Glenwood Ave., 
Phila., Pa. 
ra) 
> 
Mekers of the 


AlbroWorm 


AND 


Worm Gear 


Consumes less power 
and gives better re- 
sults than any other 
system. Proofs chees- 
fully furnished, 


Elevator 
Co., 








(Continued from pagi 
improve or imitate; so that I fully agree 


with what a prominent dealer in American 


machine tools said, that in less than ten 
years, few, if any, such tools would be 
exported to Germany. Moral: ‘Make hay 


sun shines.’ 


This the writer ts 
Much more 


could be said on the above items or points, 


while the 


vyoing to do as taras possib e. 


but I can only touch them lightly at this 
time 

“The long-awaited improvement in de- 
mand for machinery in this country has 
not shown itself yet, in my opinion, and 
consider politics of more 
Just look at this 


as long as we 
importance it will not 
picture: One very prominent and wealthy 
Democratic manufacturer in our town 
told me, if Bryan were elected he would 
instantly open his factory and run full 


force, but would not if McKinley were 


elected. The same day a _ prominent 
wealthy Republican manufacturer said the 
same thing, only reversed the names of 
Bryan and McKinley. Now, what is to 


be expect d? 


Mean 


time I am busy and indifferent as to who 


Nothing but chaos. 


will be elected, and my policy is simply to 
hunt business where it at the time exists, 
to go to the North Pole.” 

Without having 


if I have 
made machine tools a 
subject of special consideration this week, 
we have incidentally heard a favorable re 
neern as to the trend of 


Irom one co 


port 
trade 


IRON AND OTHER METALS 


The improvement in the iron market is 


satisfactorily — pre ng It is not a 


boom, but a | 


meress 


lealthy demand. Southern 


pig irons have again been marked up 


Considerable demand for Bessemer iron 
and steel is reported from Pittsburg 


The makers 


reaffirmed prices for October. 


cut and wire nail have 


An improved demand for iron and steel 
is reported from Germany, and new works 


are under way which will increase the 
production about 20 per cent. Nearly all 
their pig iron is sold out until the first 
quarter of next year 
Quotations. 
New York, Monday, October 5th 

Iron—American pig, tidewater delivery 
No. 1 foundry, Northern....... $11 75 S138 00 
No. 2 foundry, Northern ; 11 2@ 12 00 
No. 2 plain, Northern coseses 10°O@ 11 00 
Gray Forge pseuegoes ooee 1OFVM 10 75 
No. 1 foundry, Southern.. 12 OOM 12 2 
No. 2 foundry, Southern.......... 11 wm 11% 
No. 3 foundry, Southern 10 50@ 10 75 
No. 1 soft, Southern 11 wan 11 BB 
No. 2 soft, Southern aa 10 75 11 00 
Foundry forge, or No. 4 Southern 10 25 @ 10 50 

Bar Iron— Base--Mill price, in Carloads, on dock; 
common, 1.10 @ 1.1% refined, 1.20 @ 1.35« Store 
prices : common, 1.40 @ 1.50c.: refined, 1.50 @ 1.80e 


Tool Steel 
@ 7c.; extra grades, 11 
and upward 

Machinery Steel 
brands upward 

Cold Rolled Steel Shafting— Base size in carloads, 
about 24¢c.; for smaller quantities from store 

Copper—Carload lots, Lake Superior ingot, 10% 
@ 10%c.: electrolytic, 1044 @ 105¢c.; casting copper, 
1044 @ 104@c 

Pig Tin— For 5 and 10-ton lots, 12.85@13.00c., f.0.b 

Pig Lead—In carload lots, offered at 2.5(« 

Spelter—In carload lots New York delivery, 
3.70 @ 3.75e. for various Western brands 

Antimony Cookson’s, 7@737Me. ; 
6.37%4© 6.50c.; Japanese, 6.35 @ 6.45¢ 

Lard Oil—Prime city, present make, commercial 
quality, in carload lots, 39 @ 4lec. 


Ordinary sizes, standard quality, 54 
@ 12c.; special grades, 16« 


From store, 1.65@ 1.75c. Special 


234c 


Hallett’s 


(he 
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Manufactures. 


The large addition to the Titusville [ron Works’ 
boiler shop is about completed, ready for the in- 
stallation of the new machinery 


Geo. White & Sons, London, Ont., have received 
a building permit to make extensive changes to 
their engine works on King street. 

The New Castle Engineering Co, of New Castle, 
Pa., has been organized, to succeed the business 
of James P. Witherow, lately insolvent. 


A new concern, the McAdams Engine Co., of San 
Francisco, Cal., capitalization $50,000, has been or 
ganized, with Louis C. McAdams, secretary. 


The Waterbury Watch Co., Waterbury, Conn., 
whose factory had been closed for some time, 
resumed operations on Monday, Sept. 24th. 


The Perfection Brewing Co., Sebewaing, Mich., 
will erect a large brewery; $40,000 will be expended 
on machinery, which will include engine, pumps, 
ete 

Tne Franklin Steel Castings Co., owing to in- 
crease of business, intend to double the capacity 
of their machine shop. They will install new ma- 
chinery. 

The Mawhinney Last Co., of Worcester, Mass., 
have bought a large factory at Montello, Mass., 
and will remove to that city. About 50 men will 
be employed. 

Robert Miller will build a saw mill on the North- 
port wagon road near Rossland, B. C., about half 
a mile from the international line. A planing mill 
plant will also be added. 

Geo. Turner, Patrick Clark, John A. Finch, Frank 
Cc. Loring and W. S. Norman have applied for in- 
corporation of the British Columbia Power & Light 
Co., headquarters to be Rossland, B. C. 

The Omer Hardwood Lumber Co., Omer, Mich., 
will build a mill at an expense of $80,000. Band 
and gang saws, improved turbines for water power, 
engines and pumps, ete., will be installed. 

Custer Flouring Company, Custer, Mich., will 
erect a $120,000 flouring mill. The latest flour 
manufacturing machinery, turbines of improved 
type, engines, pumps, etc., will be installed. 

Herpel Bros., of Reynoldsville, Pa., will install a 
small plant for electric lighting in their machine 
shop, and if conditions are favorable will enlarge 
this to furnish light elsewhere in that town.] ,, 

Owing to increase of business the Geo.W. Camp- 
bell Co., of Chattanooga, Tenn., has been com- 
pelled to increase the output of their works. They 
will install machine tools and other machinery. 

A new manufacturing company has been organ- 
ized at Kansas City, Mo., for the manufacture of 
agricultural instruments. It is known as the Eagle 
Mfg. Co. H. F. Devol, of that city, is interested. 

The Trenton, Mich., water works board has sold 
$50,000 worth of bonds to erect a new lighting and 
water pumping station. Electrical machinery for 
lighting purposes will be installed, also pumps, en- 
gines, etc. 

A company, under the title of the Revelstoke 
Water Works, Electric Light & Power Co., are 
seeking incorporation. W. Cowan, J. Abrahamson, 
W. M. Brown and T. Down are the promoters, Rev 
elstoke, B. C. 

The Richelieu & Ontario Navigation Co., of Mon- 
treal, at a recent meeting of the directors decided 
to at once prepare plans for two new steel boats 
for their service, 275 feet long, side wheelers, 22 
knots per hour. 

The Wiselogel Furniture Co., Muskegon, Mich., 
will erect a new plant and spend $35,000 for chair 
and table manufacturing machinery, presses, dry 
kilns, resawing saws, rip and cut saws, planers, 
matchers and molders, engines and pumps. 

The Hildebrant Lumber Co., Corunna, Mich., will 
erect a large lumber mill and expend $25.00 for 
new machinery, which will include gang and rip 
saws, trimmers, steam carriages, small electric 


(Continued on page 39.) 





H M CO@>@>4rH M CO€> 4-H MCO @ ee HM CORY €@ =H MM CORY eee MCO 
M 


CORRE ere CORREO RE COR MEE CORmMEemCO 





ok hii et de diel to? Le» LS? Blak t--2 > | 





— 








12" Hendey-Norton Lathe 


is fitted with drawing-in sleeve and American Watch Tool Co’s 
standard chuck, used in making small taps, reamers, etc. 
finished first and cut from bar afterwards. 
See carriage reverse lever by right-hand side of apron; no reaching 
for countershaft shipper required. 


Work 
No centering required. 








14"x 6' Hendey-Norton Lathe. 


These lathes are modern, high-grade, practical tools, and are 


specially adapted for tool-room work. 


They have the Norton 


Attachment for screw cutting, giving 36 different threads and 
36 different feeds with only two changes of gear and movement 


of lever in gear-box from one notch to the other. 
It will automatically stop carriage 


tomatic stop under apron. 


Note the au- 


at any desired point in either direction ; invaluable for internal 


or duplicate work. 


SEND FOR CATALOGUE. 


The Hendey Machine Company, 


Torrington, Conn. 


{ Chas. Churchill & Co., London and Birmingham, Eng. 


European Agents :- 


Schuchardt & Schutte, Berlin and Vienna. 
Eugen Soller, Basel, Switzerland. 
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* Pratt & Whitney Co. = 


HARTFORD, 
@ CONN., U.S.A, 


- MAKERS OF ... 


a 


Smalt Tools for all Machine Work. 
for all classes of work. 


England—Buck & Hic kman, 230 Whitechapel rd., 
London, E. vrance--F. G. 


Chicago—42 and 448. C 8 4 st. 


Boston 


Fine Machine Cools. 


Complete Piants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. 
Drop Hammers and Trimming Presses. Forging and Trimming Dies 


London, E.: 
Fenwick Freres « Co., 


Creutzberger; 
281 Franklin st. New 


®z 


Gauges and 


Chas. Churchill & Co., Ltd., 21 Cross st., Finsbury, 
21 Rue Martel, Paris. 


York—123 Liberty st. 





Genuine Lightning Screw Flates, 


Taps, Dies, Reamers, Green River Scrow 


Plates, Bolt Cutters, Drilling 
Machines, etc. 
SEND FOR CATALOGUE. 
WILEY & RUSSELL MFG. 
GREENFIELD, MASS., U. S. A. 


Co., 


GHTNING 
‘ 
\ 


SCREW PLATE 





PERFECT SCREWS AT A SINGLE CUT 





FOR FOUNDRYMEN west. 


WEST. 
BOLLOND. 
BOLLOND. 





QRS eee 
EACH, 
{2mo, cloth, $2.50. 


“‘American Foundry Practice.” 
*“ Moulders’ Text Book.” 

“Tron Founder.” 

“Tron Founder, Supplement.” 


JOHN WILEY & SONS, 53 EAST TENTH STREET, NEW YORK. 





while 








to 24-in. swing, in various lengths, both engine 
lathes. 
the wk 
est order 
well as of our planers, 
supplies. 


SEBASTIAN LATHE COMPANY, 
117 and 19 CULVERT STREET, 


Our 


ire buil ling them in 


SPEAKING OF LATHES! S\sarcbuieis them 


and speed 
and most approved, 
il and finish are of the high- 
ll you all about them, as 
and 


designs are the latest 
rkmanship, materiz 
Our catalogue will t 
shapers, drills and other tools 


CINCINNATI, OHIO, 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


© 


Bicester aff ™y_ Potent > fe Ting 


heork Gor for Fa and forssqn Counlrea, 
Covtincunly forthe "pant fourteen yeona, 


Pe, a 





STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12° Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 


687 Water St.,Seneca Falls,N.Y. 








WE CLAIM THE FoLLowine MERITS FOR JENKINS BROS.’ VALVES. 





and Acids, 


6 ALL GENUINE 





1. Manufacturered of the best Steam Metal 
2. No regrinding, therefore not constantly wearing out the Seat of the Valves, 
3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil 


4. The Easiest Repaired, and all parts Interchangeable. 
5. Every Valve Tested before leaving the factory. 
stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 





NORTON EMERY WHEEL CO. 


WORCESTER, MASS. 


a3°) CatTALOGUE 


For IttLusTRa 











—_ = 
nl 
——— 


MACHINE TOOLS. 


Distinctively Modern 
» Labor-Saving. 


BETTS MACHINE Co. 
Wilmington, - - Del., U. S. A. 





NIN 


light plant for lighting purposes, engines, pumps 


ete 

Smalley & Woodworths Lumber Co., Bay y 
Mich., will rebuild theie recently destroy sa W 
mill. $65,000 will be expended on new machinery 
Band and gang saws, trimmers, edgers, grinders 
lath and shingle machinery, engines and pumps 
will be installed 

rhe Hoovey Mfg. Co., Corunna, Mich., will erect 
a plant for manufacturing special maclinery 


Draw bars, check plates, valves, gas engines and 
motors, dynamos, ete., special drilling, planing and 
polishing machines, dies, punches, engine, pumps 
etc., will be installed 

lravers City, Mich., will build 
kinds of 
handle 


| be installed 


rhe Oval Dish ¢ 
mill for the manufacture of all 


Pail, tub, lat 


a large 


woodenware . Shingle, stave, 
hes Wl 


band, rip 


and dish manufacturing mach 


also wood turning machinery, and re 


SaW Saws, engine, pumps and grinders 
sent in an item about 
Mich., 


believed 


Our correspondent who 
the M. Cc. R. R. shops at 
he fully 
at the time, 


Jackson, now in 


forms us that thoug! in the as 
curacy of the report he now finds this 
about new shops was simply a bluff to carry 


at that 


story 
weight in favor of the company, who were 


time trying to secure a franchise from the Jackson 


city council 


R. I., an 


of bardening and an 


Brown & Sharpe Mfg. Co., Providence, 
nounce that their 


and other tools for 


business 


nealing dies manufacturing 
jewelers and others has grown to such magnitude 
as to justify the erection of a special building for 


that purpose, and such a building has been erected 
and contains every possible facility for the work 

The Mossberg Mfg. Co., of Attleboro, Mass., 
been incorporated under the name of the Moss 
berg & Granville Mfg. Co., witha capital of $700 
facilities of the will be in 
and it will erect a factory 


has 


000 The company 


creased, as SOON Aas Pos 


sible large enough to employ about 500 machinists 
Heavy as well as light work will be built, and a 
department of the factory will be devoted to the 


construction of the Mossberg roller bearings 


A new concern, known as the Air-Pressure Cylin 
der Co.. of New York City 
porated for the pury 


and appliances for the transmission of gas 


has recently been incor 
se of manufacturing material 
air, et« 
and 


The new company has a capital of $1,000,000, 


are the directors: Charles 
Henry A 


ind Henry L 


the following gentlemen 
E. Warren, of Noroton, Conn 
of Yonkers; John T. Little, J1 


Robinson, 


Stim 


son, of New York City: George E. B. Howard, of 
South Orange, N.J.; Michael Sandford, of Hacken 
sack, N. J ind William B. Dormat of Brooklyn 
N. ¥ 

The folowing new companies have been gazetted 


in British Columbia Badger-Tourmaline Consoli 


dated Gold Mining Co.; objects, general mining 
capital, $1,500,000; first trustees, R F. Dodd, John 
Lineham and H. Walters; chief place of business 


Rossland, B, C British Columbia Consolidated 
Gold Mining Co.; capit 
J. H. Adams, D. Campbell, ¢ M. ¢ 
Girant, Robert Hunter and H. M 


B. ¢ Consolidated Sal 


$1 O00 000: first trustees 
arpenter, Chas 
chief office 


Mining 


Lister 


Rossland, « Creek 


Co.: capital, $1,500,000; trustees, F. Coper, R. | 
McKechnie and G. D. Scott: head office, Vancouver 
B.C. Delacola Gold Mining Co.; capital, $1,000,000 
trustees, John Donahoe, Geo. Hering, E. W. John 
son, G. W Meyers and R« Thompson head 
quarters, Rossland, B. ¢ Lardean Mining & De 
velopment Co.; capital, $500,000; trustees, John 
Abrahamson, E. L. Kinman and F. B. Wells; head 
office, Revelstoke, B. ¢ Kootenay Consolidated 
Mining Co.; capital, $1,000,000; head office, Wash 
ington, D. ¢ U. S. A. Mount Mabel Mining & 
Smelting Co.; capita $1,500,000; trustees, M. A 
St. C. Brindle, A. R. Code and A. J. Hughes; head 
office, New Denver, B. ¢ Standard Gold Mining 
Co. objects, general mining: capital, $1,000,000 
trustees, F. R. Blochberger, Hl. Heffering, F. 8 
rimberlake and 8. E. Timberlake: head office, Van- 
couver, B, ¢ Yale Gold Copper Mining Co.: cap 
ital, § 0) O00) rustees, T. ¢ Gray, Geo, Talbot 
ind E. W. Te k; hea ! Rossland, B. ¢ 








40 


AMERICAN MACHINIST October 8, 1896. 





Cost of 


Production. 














The Key 








To Success. 








The cost of American machinery 
is the wonder of foreign manufact- 
urers, They cannot understand why, 
with cheaper labor and good tools, 
they are unable to produce the dupli- 
cates of American machines for at 
least the same cost. 

The advantage is in special tools 
not especially designed machines for 
but special 


producing each 


that will 


part, 
tools make many parts. 
Toolsthat save time ‘Tools that save 
measuring the work. Tools that re- 
ceive the work without the use of a 
first-class mechanic to set it. 

The development of the modern 
boring mill and turret lathe have 
done more to cheapen the cost and 
improve the quality of American ma- 
chinery than any other half dozen 
special tools—they do so much. 

To the BULLARD MACHINE TooL 
Co., of Bridgeport, Conn., is due the 
credit, not for the origin of these ma- 
chines, but for their highest develop- 
ment for manufacturing purposes. 
Their tools are to be found in num- 
bers in the best shops in America; 
some of them being duplicate orders 
from year to year, showing the im- 
provement of these tools by a life- 
time of study to this specialty. 

The BULLARD people won’t sell a 
tool unless it can show a saving over 
existing methods. Every machine 


out is an advertisement, a_ testi- 
monial and a source of pride to its 
designers — and satisfaction to the 


owner. 


MODERN MACHINE TOOLS 


Lathes, 
Planers, 
Millers, 
Shapers, 


Screw Machines, 
Turret Lathes, 
Drills, 

Radials, 


etc., etc., etc. 








_ — 


PRENTISS TOOL AND 
SUPPLY C0. 


Metal Working Machinery. 





CHICAGO STORE: 
62-64 S. Canal St. 


ee 


NEW YORK STORE: 
115 Liberty St. 


EXPORT TRADE A SPECIALTY. 


Cable Address ‘‘ Prenco.”’ 





AUTOMATIC FEED SHoP SAWS 
COLD CUT-OFF MACHINES 












NEWTON MACHINE TOOL WORKS, 


PHILADELPHIA. 


COLD SAW 
CUTTING -OFF 
MACHINE. 


ay 














For all Anti-Friction Purposes. 








WE ALSO MANUFACTURE 


Automatic Screw Machines and 
Screw Machine Products, 








WRITE FOR 
€>< BD ALL KINDS. Ca~D INFORMATION. 





CLEVELAND MACHINE SCREW COMPANY, Cleveland, Ohio. 


ENGLISH AGENTS —-CHARLES CHURCHILL & CO., Ltd., LonpoNn AND BIRMINGHAM, 
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BAUSH & HARRIS MACHINE 
oS CO. HOLYOKE, MASS. 


MANUFACTURERS OF 


et Patent 
Radial 
Drills 


OF EVERY 
DESCRIPTION. 










10 ft. arm. 


All sizes from 3 ft. to 








TING 


cUT EN 


MACHINES, the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 
SO. SUDBURY, MASS. 


German Agents: cage Agents: 
Schuchardt & Schutte, Chas. Churchill & Co., Ltd., 
Berlin and Vienna. London and Birmingham. 














Miner & Peck Mfg. Co., New Haven, Conn. 
SEND FOR CATALOCUE. 


ESTER weveerer SCREW CO 












A ‘Manufacturers of Set, oun 4 
Machine Screws, Studs, etc. 





THE WATERBURY 


FARREL FOUNDRY 
AND MACHINE CO 


Waterbury Conn., U.S.A 





BUILDERS OF 
MACHINERY 
FOR MAKING 


HARDWARE 


STEEL TUBE, BICYCLE PARTS, BRASS GOODS, 6ILVERWARE 
AND STEEL GOODS. 





ROOTS’ FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 
, = 








SLOW SPEED, — 
BLAST, MECHANICAL 
PERFECTLY 
CRY oe CONSTRUCTION. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


NEW YORK OFFICE: 109 Liberty Street. 
J. B. STEWART, Manager. 


In writing please mention this paper. 












ELECTRIC, STEAM Chicago, f)ROGRESSIVE AND ® ‘‘“ 
UFFALO GREATEST ‘in VOUUNe, 22 and 24 cAPARTMENT 
West 
Randolph 
VENTILATING FANS em 
New York. 


26 
Cortlandt 


Street. 

















FIRE-PROOF, LIGHT, 
REMOVABLE, “Witten edt DURABLE. 
SECTIONAL PIPE COVERINGS. 
Sheet Fire Felt for boilers and superheated surfaces. Curved Sheet Lagging for boilers of locomotives 
ASBESTOS CEMENT FELTING. 
Asbestos Millboard, Steam Packings, Roofing, Liquid Paints, Fire-proof Paints, Cements, etc, 
H,. W. JOHNS MFC. CO., 87 Maiden Lane, New York. 
CHICACO., BOSTON. PHILADELPHIA. 





CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK, 


SEND eos CATALOCUE. 












2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 


MARIS BROS., 








e STURTEVANT FORGES. « 


PRICES REDUCED. 
Send for Catalogue 
No. 91, 54 Pages. 


PORTABLE AND STATIONARY. 
40 PATTERNS. 
All Sizes and Styles. - 
B. F. STURTEVANT CO. 
NEW YORK PHILADELPHIA. CHICAGO. 





BOSTON. LONDON, ENG. 












RADIAL ORILLS 














72.7476] 313-315. 
317 WEST 
PLUM ST SECONO ST 














CINGINNAT I. 





FPPESS 






Universal Horizontal Drill. : 


- 

5 

> perry FREESE FE SEE PevEPEDEs 
* > Five sides of a cube can be 

. > drilled at any angle without 

> 4 re-chucking the work. 

y a e> Write <> 

> a * DETRICK & HARVEY MACHINE CO,, 
veer —_— ee Baltimore, Md., U. S. A. 








SEND FOR CATALOGUE s-|X.|8!— 


SHAPERS. 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U.S. A. 





48” Crank Shaper. 
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Brown & Sharpe Mfg. Co. 








| 875 
16ths 
\ 1 .0625 PROVIDENCE, R. I. 
\ 3 .1876 
\ 3125 
\onsete, “pata 28278" MICROMETER CALIPERS. 
1l .6875 Providence R.1 27 Po td 
13.8125 No8 29 .9062 Our ability to meet the requirements of a 





15 .9375 31 .9687 





large variety of establishments is indicated 
by our line of 


50 MICROMETER CALIPERS : 
measuring from 4 inch or 13 millimetres to 24 inches or 624 millimetres by thousandths 
or ten thousandths of an inch or by hundredths of a millimetre, 

Features essential to accuracy and durability protected by patents. ‘ 
New York Office, 136 Liberty St , Room 507. Chicago Office and Store, 23 S. Canal St. 


ACENTS. 
28) Whitechapel Road, London, E. | SCHUCHARDT & SCHUTTE (Small Tools), 59 Span 
9-15 Leonard street, dauerstrasse, Berlin, C., and VII, Bez Breitegasse 





BUCK & HICKMAN, 

CHAS. CHURCHILL & CO., Ltd., 
Finsbury, London, EF, 

GUSTAV DIEC — & SOHN, 
Berlin, S. W. 


17, Vienna, 


Zimmerstrasse 87, | pENWICK FRERES & CO., 21 Rue Martel, Paris, 














WARNER & SWASEY, 


CLEVELAND, OHIO, 


MANUFACTURERS OF 


SCREW MACHINES 


—== FIVE penntatadie = 











IRON AND BRASS WORKING MACHINERY, 
SEND FOR ILLUSTRATED CATALOGUE, 


























THE HAYDEN & DERBY MFG, CO. 


MANUFACTURERS 0: 


METROPOLITAN T}onple TObG Lnjeclors, 


The Standard the worid over. 
High Grade Reliable, Durable. 


Send for our book— Practical Infor- 
mation on Injectors.” Sent free. 


OFFICE & SALESROOM, Ill & 113 LIBERTY S7., NEW YORK. 


424 TELEPHONE Bui_pixe, | 60 Sout Cana St. 
PITTSBURGH, PA. CHICAGO, ILL. 









































Stuart’s Patent Zompression Wedge Coupling. 
REQUIRING NO KEYS. 


Have successfully stood the test for 9 years and are still being shipped 
on trial, or money returned if you want it. All sizes kept in stock. 


R. J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


WE MILL ALL KINDS OF FACE anp CYLINDER 


The Newark Perfect finish .. ( A Mf S 
NOTHING BETTER 


Machine Tool Works, Absolute accuracy 
Improved 13 and 20 Inch 


Planer Center's 


“== SeeeeeeSSeeeeeeoeoo 
Manufactured by 


FAY & SCOTT, 


Dexter, Maine, U. S.A. 

















Cuts, Photographs 


and Prices furnished on application. 


MANUFACTURERS OF 


FIFIELD TOOL CoO., 
ENGINE LATHES 
LOWELL, MASS... U.&. A. 


from 17 to 64 in. swing. 








rUA ii 8) 08% 


NUNION-ST-_\eee— 








Who can think 

Wwanted— n Pa of some simple 
thing to patent? 

our ideas, they may bring you wealth 

Woe 5 HN WEDDERBURN & CO., Patent Attor 


neys, Washington, D. C., for their $1,800 prize offer 
and list of two hundred inventions Wanted. 








_ ° 
ine Grade D all ole! Forseines. 
Fine = oe ee mwewvnw «2 Ve & Te) 


WYMAN & GORDON, 
WORCESTER,MASS. 








BORING 10 
TURNING 


MILLS, 





~~ LAKEPORT, N. H. 





JONES & LAMSON MACHINE COMPANY, SPRINGFIELD, VT. 


‘SEE PACE 14. 





FLAT TURRET LATHE. 








